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Asthma: an Increasing Problem in 
Children? 

Mukda Vangveeravong 

Asthma is a major chronic 
airway disorder and is one of the 
serious public health problems in 
countries throughout the world. 1 

The epidemiology of asthma has 
been changing worldwide. Studies 
from a number of countries suggest 
that the prevalence of asthma 
among children and adolescents, 
including hospitalizations and 
deaths due to this disease, are 
increasing.2

>II The increase in asth
ma prevalence in developing coun
tries suggests that environmental 
factors and pollution may be more 
important than genetic factors for 
the development of asthma. 12

•
17 In 

Thailand, the prevalence of asthma 
in school age children has in
creased from 4.29% in 198618 to 
13% in 1996. 19 According to the 
International Consensus Report,20 
asthma management programs to 
control asthma are divided into 6 
parts Le. patients education, assess
ment and monitoring asthma 
severity, avoiding or controlling 
asthma triggers, medication plans 
for acute and chronic management, 
and providing regular follow-up 
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SUMMARY The study of asthma trend, nonhospitalized and hospitalized 
cases, and factors c.orrelated with asthma admissions were carried out at 
Queen Sirikit National Institute of Child Health (Children's Hospital) bet
ween 1986-1995. Asthma OPO visits had increased significantly (r =0.9039, 
p < 0.001). The age distribution of the cases are 0-2, 2-5, 5-10 and> 10 
years old group. The number of visits in 0-2 and 2-5 years groups were 
significantly increased (r =0.908, P =0.000, r =0.904, P =0.000), while in 5
10 and >10 years old groups were not (r =0.054, P =0.137, r =-0.565, P = 
0.089). Although the OPO visits were increasing, there was a decreasing 
trend in the age-adjusted percentage of admissions (r = -0.798, P = 0.006). 
The percentage of admissions was significantly decreased in 0-2, 2-5, and 
>10 years old groups (r =-0.881, p =0.001, r =-0.632, P =0.05, r =-0.815, p = 
0.004, respectively). The correlation with the environment was observed (r = 
0.915, P < 0.001). There was no correlation with allergic diseases in the 
family (r =0.2825, P =0.4). 

The 2,312 admission charts (86.69% of total IPO cases) were reviewed and 
there were 1,855 cases of true asthma. Almost 70% of cases were in the 
under-five age group and the male to female ratio was 1.3:1. The increasing 
trend in steroid use was observed (r =0.693, P = 0.026), while the use of 
antibiotics was unchanged (r =0.068, p =0.852). The percentage of admis
sions began to decline in 1989 when the aerosolized beta-2 agonists were 
introduced in the hospital and declined further in 1991 when increased use 
of aerosolized therapy and prophylactic drugs was observed. Better patient 
education and regular follow-up care during the past five years are believed 
to be one of the major contributions to this reduction in admissions. 

care. Among these 6 parts to asth trends in asthma, nonhospitalized 
ma control, patient education, good and hospitalized cases, at Queen 
doctor-patient relationship and Sirikit National Institute of Child 
regular follow-up care are impor
tant and helpful factors to reduce 	 From the Division of Allergy, Queen Sirikit 

National Institute of Child Health, Departasthma admissions. The objectives ment of Medical Services, Ministry of Pub
of this study were: 1) to study lic Health, Bangkok, Thailand. 
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Health (Children's Hospital) and 2) 
to find the factors that correlated 
with asthma admissions. 

SUBJECTS AND METHODS 

Annua l OPD and IPO cases 
of asthma at Queen Sirik it National 
Institute of Ch ild Health (Ch il

dren's Hospital) between 1986
1995 were analyzed and hospital 
records of hospitalized children 
with a diagnos is of asthma, RJO 
asthma, asthmatic bronch itis and 
wheezy bronchitis were reviewed 
to select on Iy true asthma cases. 

Criteria for d iagnosis of 

asthma are:- recurrent wheezing ~ 
3 times and/or good response to 
rapid-acting bronchod ilators (nebu

lized ~ragonist or adrenaline injec
tion). 

Statistical analysis 

Pearson Correlation Coef
ficients were used to determine 
whether relationsh ips between con

tinuous variables exist. A p value 
of less than 0.05 was considered 
significant. Statistical analyses 

were carried out using SPSS® 
Base 7.0 for WindowsTM. 

RESULTS 

The patients' ages were 
grouped as 0-2, 2-5, 5-10, and more 
than 10 years . Asthma OPO visits 
had increased significantly during 
ten years, from 7,476 cases in 1986 
to 10,256 cases in 1995 (37.19 %) 
(F ig. I). The number of visits in the 
0-2 years and 2-5 years age group 
were significantly increased (r = 
0.908, p = 0.000, r = 0.94, p = 
0.000), while in the 5-10 years and 
more than 10 years age group 
were not (r = 0.504, P = 0.137, r = 
-0.565, p = 0.089) (Fig.2). 

Although the OPO VISItS 
were increasing, the number of IPO 
cases was significantly decreased 
from 386 cases in 1988 to 141 
cases in 1995 (Fig.3), and there 
was a decreasing trend in the age-

adjusted percentage of admission 
(r = -0.778, p = 0.006) (Fig.4). The 
percentage of admission was signi
ficantly decreased in the 0-2, 2-5 
and> I 0 years of age ( r = -0.881, 
p = 0 .00 I, r = -0.632, p = 0.05, 
r = -0.815, p = 0.004, respectively) 
(Figs.S, 6). 

The 2,312 admission charts 
(86 .69% of total IPO cases) were 
reviewed and there were 1,855 
cases of true asthma (80.23%). 
Other clinical diagnoses were 
pneumonia 8.69% (n = 201), bron
chiolitis 5.75% (n = 133), bronchi
tis 4.59% (n = 106) and others 
(chronic lung disease, BPD and 
croup) 0.74% (n=17). About 70% 
of cases were in the under-five age 
group, and the male to female ratio 
was 1.3: I. The correlation with the 
environment was observed (r = 
0.915 , p < 0 .001). These included 
pets, nearby factories, road and 
building construction and cigarette 
smoking. There was no correlation 
with allergic diseases in the family 
(r = 0.2825, p = 0.4) (Fig. 7). The 

Fig. 1 Number of OPD cases of asthma between 1986-1995. 
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Fig. 2 Age distribution of OPD cases (1986-1995) . 

Fig. 3 Number of IPO cases of asthma between 1986-1995. 

Fig. 4 Age-adjusted percentage of admissions (1986-1995) . 
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Fig.5 Age distribution of IPO cases (1986-1995). 

Fig. 6 Percentage of admissions in different age groups. 

Fig. 7 Percentage of family history and environment (1986-1995). 
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Fig. 8 Percentage of steroid and antibiotic uses (1986-1995). 

Fig.9 Percentage of readmission (1986-1995). 

mean percentages of children with 
positive and negative allergic dis
eases in the family were 58.02% 
and 27.76%, respectively . The 
details were 59.64% in parents and 
siblings, 26.62% in relatives, 
33 .67% in grandparents, 5.39% in 
cousins and 3 .82% in patients 
themselves ( more than one allergic 
person in some families) . Asthma 
was the most common disease 
while others were allergic rhinitis, 
urticaria and food allergy. 

Factors that correlated with the 
decreasing trend in admissions 

Aerosolized P2-agonists 
were introduced in the hospital in 
1989. The percentage of admis
sions began to decline in 1989 and 
dec! ined further in 1991 when there 
was an increased use of aerosolized 
therapy and prophylactic drugs, 
ie. cromolyn sodium and inhaled 
steroids. 

During this 10-year period 

there was an increasing trend of 
steroid use in the hospitalized cases 
(r = 0.693, p = 0.026), while the 
use of antibiotics was unchanged 
(r = 0.068, p = 0.852) (Fig.8). 

The percentage of readmis
sions was significantly decreased 
(r = -0.614, p = 0.03) (Fig.9). The 
mean duration in the hospital (3.4 
days) and the percentage of respira
tory failure cases (0.74%) were 
unchanged (r = -0 .577, P = 0.081, r 
= -0.436, P = 0.104). 
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DISCUSSION 

In this study, the annual 
asthma OPO visits were increased 
significantly, especially in the un
der-five age groups and correlated 
with environmen tal pollution . 
Although the asthma OPO visits 
were increasing, there was a de
creasing trend in the age-adjusted 
percentage of admissions. The ob
served declining percentage of ad
missions was among children in the 
under-five years and more than 10 
years old group. It is possible that 
this decreasing trend is attributable 
to the increase use of aerosol ized 

24therapy and prophylactic drugs.20


Aerosolized f32 agonists have been 
used in our hospital since 1989 and 
the increased use of prophylactic 
drugs (cromolyn sodium and in
haled steroids) was observed in 
1991 . The new technology for drug 
administration made it easier for 
physicians and parents to treat and 

prevent asthmatic attacks: in older 
children using inhaled medication 
by metered dose or dry powder 
inhalers and in young children 
using nebulization or metered dose 
inhalers with spacers . 

For the hospitalized asthma 
cases, almost 70% of cases were in 
the under-five age group and the 
male to female ratio was 1.3: 1, as 

29observed by other studies. 25 
- The 

correlation with the environment 
was observed (r = 0.915 , p < 
0.00 I), but there was no correlation 
with allergic diseases in the family 
(r = 0.2825 , P = 0.4) . This sup
ported the proposition that environ
mental factors and pollution playa 
more important role than genetic 
factors in the development of asth
ma. Management of the hospi
talized cases was reviewed. Nebu
lized f32agonists have been used in 
place of adrenaline injections.3o 

Adrenaline is useful in cases that 
do not response to nebulized f3r 
agonist. Intravenous theophylline is 
used in the admitted cases and 
systemic steroids are used to re
duce airway inflammation . The in
creasing trend in the use of steroids 
was observed (r = 0.693 , p = 
0.026). As for the antibiotics, there 
was no overuse (mean = 15.31 %) 
and the use was unchanged in the 
10 year period (r = 0.068, p = 

0.852), as it was mainly viral respi
ratory tract infections that precipi
tated asthmatic attacks. Antibiotics 
were used only when there was evi
dence of bacterial infection. 

The severity of the hospi
talized cases was measured by 2 
parameters, ie . length of stay in the 
hospital and respiratory failure 
cases that required mechanical ven
tilators. There was no significant 
change in the mean duration in 
the hospital (mean = 3.4 days, r = 
-0 .577, P = 0.081). The same was 
observed in respiratory failure 
cases (mean = 0.74%, r = -0.436, 
p=0.014). 

The percentage of readmis
sion was significantly decreased 
(r = -0.614, p = 0.03). This de
crease correlated with the de
creasing numbers of hospital ized 
children and meant that individuals 
had better outcomes and better 
management of asthma at home. 
Improved asthma outcomes and 
reduction in asthma hospitalization 
continue to be important indicators 
for clinicians in providing good 
OPO case management, patient 
education and regular follow-up 
care. 

In conclusion, childhood 
asthma cases have been increasing 
in the past ten years, correlated 
with environmental pollution, but 

the severity seemed to be less as 
reflected in a decrease in the 
percentage of hospital admissions. 
Good OPO case management, 
providing patient education, regular 
follow-up care and early inter
vention of prophylactic drugs play 
major roles in this reduction in 
admissions. 

REFERENCES 

I. 	 National Institute of HealthlNational 
Heart , Lung, and Blood Institute. Epi 
demiology. Global strategy for asthma 
management and prevention. NHLBII 
WHO workshop report. NIHfNHLBI 
publication No . 95-3659. Jan 1995; 10
24. 

2. 	 Gergen PJ , Mullally 01, Evans R Ill. 
National survey of prevalence of asth
ma among children in the United 
States, 1976 to 1980. Pediatrics 1988 ; 
81 : 1-7. 


Halton N, Newacheck PW. Trend in 
3. 
the hos pitali zation for acute childhood 
asthma, 1970-1984. Am J Public Health 
1986; 76: 1308-1 I . 

4. 	 Sly RM . Mortality from asthma in chil
dren 1979-1984. Ann Allergy 1988 ; 60: 
433 -43. 

5. 	 Jackson RT, Beaglehole R, Rea HH , e/ 

al. Mortality from asthma: A new 
epidemic in New Zealand . BMJ 1982 ; 
285 : 771 -4. 

6. 	 Burney PGJ . Asthma mortality in 
England and Wales : Evidence for a 
further increase , 1974-1984. Lancet 
1986; 2 323-6. 

7. 	 Gergen PJ , We iss KB. Changing 
patterns of as thma hospitali zation 
among U.S. children 0-17 years of age 
1979-1987. JAMA 1990; 264 : 1688
92 . 

8. 	 Weiss KB, Wagener OK. Changing 
patterns of asthma mortality : Identi
fying target populations at high risk. 
JAMA 1990; 264 : 1683-9. 

9. 	 Storr J, Barre l E, Lenny W. Rising 
asthma admissions and self referral. 
Arch Dis Child 1988 ; 63: 774-9. 

10. Weitzman M, Gortmaker SL, Sobol 
AM, Perrin JM. Recent trends in the 
prevalence and severity of childhood 
asthma. JAMA 1992; 268 : 2673-7 . 

II. 	Mitchell EA. International trends in 
hospital admission rates for asthma. 
Arch Dis Child 1985 ; 60: 376-8. 

http:injections.3o
http:studies.25
http:drugs.20


- -- --- - - - - ---

147 ASTHMA IN CHILDREN 

12. 	Pope CA. Respiratory diseases as
sociated with community air pollution 
and a steel mill , Utah valley. Am J 
Public Health 1989 ; 79: 623-8. 

13. 	Pedreira FA, Guandolo VL, Feroh EJ, 
Mella GW, Wei ss IP. Involuntary 
smoking and increase of respiratory ill
ness during the first year of life. 
Pediatrics 1985; 75: 594-7. 

14 . Gortmaker SL, Walker DK, Jacobs FH, 
Ruch-Ross H. Parental smoking and the 
risk of childhood asthma. Am J Public 
Health 1982; 72 : 574-9. 

15. Halken S, Host A, Nilsson L, Taudorf 
E. Passive smoking as a risk factor for 
development of obstructive respiratory 
disease and allergic sensitization . Aller
gy 1995; 50 97-105. 

16. Pierson WE, Koenig JQ. Respiratory 
effects of air pollution on allergic dis
ease. J Allergy Clin Immunol 1992; 90: 
557-66. 

17. Schwartz J, Slater D, Jarson TV, 
Pierson WE, Koenig JQ. Particulate air 
pollution and hospital emergency room 
vi sits for asthma in Seattle. Am Rev 
Respir Dis 1993 ; 147: 826-31. 

18. 	Bunyarittipong P, Tuch inda M, Balang
kura K, el at. Prevalence of allergic 
diseases in Thai children. J Pediatr Soc 
Thailand 1990; 29: 24-32 

19. Vichyanond P, Jirapongsananurak 0, 
Visitsunthom N, Tuchinda M. Preva
lence of asthma, rhinitis and eczema in 
children from the Bangkok area using 
the ISAAC (International Study for 
Asthma and Allergy in Children) ques
tionnaires. J Med Assoc Thai 1998; 81: 
175-84. 

20. National 	 Institutes of HealthlNational 
Heart, Lung, and Blood Institute. A six
part management program. Global 
strategy for asthma management and 
prevention. NHLBIIWHO workshop 
report . N[HlNHLB[ publication No. 
95-3659. Jan 1995 ; 70-107. 

21. 	Warner JO, Gotz M, Landau L1, el at. 

Management of asthma: a consensus 
statement. Arch Dis Child 1989; 64: 
1065-79. 

22. Warner JO. Asthma: a follow up state
ment from an international pediatric 
asthma consensus group. Arch Dis 
Child 1992; 67 : 240-8. 

23. Hargreave 	FE, Dolovich J, Newhouse 
MT. The assessment and treatment of 
asthma: a conference report. J Allergy 
Clin Immunol 1990; 85 : 1098-11 I. 

24 . Konig P, ShafTer 1. The effect of drug 
therapy on long term outcome of child
hood asthma: a possible review of the 
international guidelines. J Allergy Clin 

Immunol1996; 98 : 1[03-11. 
25 . Visitsunthorn N, Sittichockananon N, 

Tuchinda M, Wongsinchao S. A com
parison of admission patterns of child
hood asthma in 1982 and 1992. Asian 
Pacific J Allergy Immunol 1995; 13: 
123-8. 

26. 	Tuchinda M, Habanananda S, Vareenil 
J, Srimaruta N, Piromrat K. Asthma in 
Thai children: a study of 2,000 cases. 
Ann Allergy 1987; 59: 207-11. 

27. SkobelofT 	 EM, Spivey WH, St.Clair 
SS, el at. The influence of age and sex 
on asthma admissions. JAMA 1992; 
268: 3437-40. 

28. 	Goodman DC, Stukel TA, Chang CH. 
Trends in pediatric asthma hospitali
zation rates: Regional and socioecono
mic differences. Pediatrics 1998; [0 I: 
208-[3. 

29 . To T, Dick P, Feldman W, Hernandez 
R. A cohort study on childhood asthma 
admissions and remissions. Pediatrics 
1996; 98: 191-5. 

30. Becker AB, Nelson NA, Simons FER. 
Inhaled salbutamol vs. injected epi
nephrine in the treatment of acute asth
ma in children. J Pediatr 1983; 102: 
465-9. 

. 




