
SUMMARY

Background: Asthma morbidity and mortality have

been increasing. Data of asthma and respiratory mor-

tality rates in Brazil are scarse.

Methods: We studied asthma and respiratory di-

sease mortality rates in the state of São Paulo (capi-

tal and country side) from 1970 to 1996, as its relation

with sales of drugs usually used in asthma treatment.

Results: Asthma mortality in the 5-34-year age

group has doubled in the state of São Paulo (0.2 de-

aths/100,000 inhabitants in 1970 to 0.4 in 1996), mainly

by its increase in the capital. The greatest increase was

observed in the population of up to 15 years of age.

The sales of inhaled anti-inflammatory drugs are pro-

portionally very low and reflect a greater concern about

the treatment of acute exacerbations.

Conclusion: We believe that the institution of a pu-

blic health supply to the whole population could pro-

vide better conditions for the control of those inde-

xes.

Key words: Asthma. Respiratory diseases. Asthma

mortality. Asthma treatment. Epidemiology.
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INTRODUCTION

The first asthma death report was by Arateus

the Capadocian when referring to the possibility of

suffocation due to asthma (1). In the XIIth century,

Maimonides (1136 to 1204 A.C.), a physician and phi-

losopher, stated in his treaty on bronchial asthma

“...if the prescribed treatment of bronchial asthma is

not complied with and the patients’ habits and desi-

res are satisfied in an indiscriminate way, the fre-

quency, severity, and duration of the crisis will incre-

ase reaching a peak and end in death”. He defended

an individualized treatment “...due to idiosyncrasies,

a patient can present relief drinking cold water, whi-

le another can die for this reason” (1).

After the second half of the XXth century, asthma

has been considered as a public health problem,

mainly due to the increase in its mortality rate, which

has been observed in several countries (1-9). In spite

of improvement in knowledge of asthma pathophy-

siology and acquisition of new specific medicines,

asthma morbidity and mortality have been increasing

(1-9).

Asthma mortality rates have been widely variable

in different areas and countries. In New Zealand, the

rate reached 3.63 deaths/100,000 inhabitants in

1979-1981, decreased later to 2.67 in 1982-1990 and

showed a further significant reduction between

1990 and 1992 (10). In other countries, these rates

have also decreased during the evaluated period of

time (3, 11-13).

In Latin America, mainly in Brazil, data on asthma

mortality are scarce. In a recent study, Chatkin et al

evaluated asthma mortality rates in Rio Grande do

Sul (southern Brazil) in the age range of 5 to 19 and

20 to 39 years and observed its increase from 0.04

and 0.39/100,000 and 0.28 to 0.75/100,000 inhabi-

tants respectively (14). Similar data were observed

by Rosário Filho (15) in the state of Paraná, also in the

southern region of Brazil.

Several causes have been pointed out as being

responsible for the observed asthma mortality incre-
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asing in the last years in several parts of the world:

incidence and consequently prevalence of asthma

had increased, changes in therapeutic approach,

changes in diagnosis criteria, better conditions for

diagnosis and changes in the International Disease

Classification (IDC) (16).

We evaluate in this study the trends of respiratory

disease (RD) and asthma mortality rates in the total

population and in the age group of 5 to 34 years,

from 1970 to 1996, in the state of São Paulo, its ca-

pital and country side. The capital of the state of São

Paulo is a big urban center with high levels of at-

mospheric polution, and large poverty areas.

MATERIAL AND METHODS

Population and death data, regarding the total po-

pulation and the age group of 5 to 34 years, were sup-

plied by the Data Analysis System State Foundation of

São Paulo (SEADE) from 1970 to 1996 (17).

Populational data were obtained from demographic

censuses (1970, 1980 and 1991) with interpolation

for the other years and adjusted for each age group

(18). We considered only those deaths that were attri-

buted to asthma (9th IDC: 493) and to respiratory dise-

ases (9th IDC: 460 to 519). Data from the country side

of the state were obtained by subtracting the data re-

garding the capital from those total of the state.

To eliminate undesirable fluctuations, very com-

mon in long temporal series studies, we used the

mobile mean with triennial intervals (19). The mean

triennial coefficients were calculated by the division

of the sum of the three-year coefficients by three.

The degree of asthma mortality within RD mortality

was calculated by the ratio between both rates and

expressed as percentatge. We also studied the sex

ratio in each age group, in the capital and country

side, by the division of male by female mortality coe-

ficients. From 1991 to 1996, sales of medicines

usually used in the asthma treatment were verified

(20).

RESULTS

In 1991, the total population of the state was

31,257,651 inhabitants (30.3% of them in the capital)

56.8 % of them being between 5 and 34 years old

(30.0% of them in the capital). In the years 1970 and

1980, the capital had 33.5% of the total population and

33.0% of the 5 to 34-year-old population of the states.

Between 1970 and 1996, 522,289 RD deaths oc-

curred in the state (capital = 37.4 %) and 36,946 of

them in the age period of 5 to 34 years (capi-

tal = 32.7 %). Asthma deaths represented 2.1 % of

the total RD deaths (capital = 37.3 %). In the state,

in the group of 5 to 34 years 1,246 asthma deaths

were recorded (capital = 43.6 %) which represented

11.3 % of the total asthma deaths in the general po-

pulation and 3.4 % of the RD deaths in the age group

of 5 to 34 years.

The RD mortality in the state started in 1970 with

9.33 deaths/100,000 inhabitants, reached a maximum

in 1973 (10.44 deaths/100,000 inhabitants), and finis-

hed the period (1996) with 9.3 deaths/100,000 inhabi-

tants. During the whole period the mortality rates

were higher in the capital (fig. 1). Asthma deaths re-

presented about 2% of the RD deaths in the 70’s, re-

ached 5 % in 1980, decreased to 3.5 % in 1987 and

ended the period reaching 4.48%. The increase was

higher in the capital: 7.14% in 1984 and 6.1% in 1996

(fig. 2). After the 80’s, the percentage of asthma as a

cause of death of RD was higher in the capital (fig. 2).

In the state, asthma mortality in the age group of

5 to 34 years, was in 1970 0.21 deaths/100,000 inha-

bitants ascending to 0.41 in 1983 staying stable until

the end of the studied period (0.45 deaths/100,000 in-

habitants). However, analyzing the data from the capi-

tal there was a significant increase up to 1984 with

0.64 deaths/100,000 inhabitants, a fall to 0.45 in 1989,

and concluding the period with 0.64 deaths/100,000 in-

habitants (fig. 3).

Considering sex, practically during the whole pe-

riod of the study, asthma mortality rates were higher

in men than in women, in the country side and in the

capital. The analysis of asthma mortality rates accor-

ding to different age periods (5-9; 10-14; 15-19;

20-24; 25-29; and 30-34 years), documented higher
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Figure 1.—Trienal mean respiratory disease mortality rates (9th

IDC: 460-519) in the age group of 5 to 34 years in the state of São

Paulo (Capital and Country side): 1970 to 1996.
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values for the country side and for the capital in the

age period above 15 years.

The sales of drugs usually administered to asth-

matic patients are shown in table I, and an increase

in the total sales was observed in 1995 and 1996. The

drugs mainly used in the treatment of acute asthma

exacerbations were responsible for 91.44 % of the

sales in 1991 and 91.18 % in 1996. Beta2
– agonists,

mainly salbutamol, were the most sold. Of the group

of nebulized solutions, fenoterol showed a significant

increase in sales during this period. Among metered

dose inhaler sales, salbutamol was the most sold.

Available after 1993, salmeterol sales have been in-

creasing and reached 0.75 % of the total of medica-

tions sold in 1996. Xanthine sales showed a slight fall,

mostly regarding the slow release formulations. On

the other hand, the sales of ipratropium bromide in-

creased four times between 1991 and 1996. In con-

trast, controller medications like inhaled glucocorti-

costeroids, showed very low consumption. We

observed a reduction in ketotifen and disodium cro-

moglycate. The sales of beclomethasone dipropiona-

te (BDP) increased about twice during the period of

the study; on the other hand, the association of BDP

with a short acting beta 2 agent remained stable du-

ring the study period.

DISCUSSION

The knowledge of mortality rates of a specific di-

sease in a certain population is an important issue in

epidemiological studies. Frequently long periods of

monitoring allows investigators to establish and dis-

cover which factors eventually could be related to

mortality rates. In this study we evaluated asthma

and RD mortality rates, in the state of São Paulo du-

ring the years 1970 to 1996. In this period of time,

deaths were registered according to the place of re-

sidence. This fact reduced deaths underregistrations,

as observed in other countries.

The International Model of Death Certificate used

in Brazil, as in other parts of the world, began in

1950 (21). In the present study, we considered only

deaths registered being due to asthma and RD as ba-

sic cause. In spite of criticism regarding reliability of

filling out death certificates, in the state of São Paulo,

90 % to 100 % of the population are covered by re-

gular mortality information, and not well-defined cau-

ses of death are less than 10 % (22).

To reduce mistakes in the study of asthma morta-

lity, mainly because of erroneously filled out death

certificate, it is recommended to evaluate asthma

mortality in the age group of 5 to 34 years. In this age

period asthma diagnosis is less confusing and the

diagnostic certainty is greater than 90 % (23).

Mobile triennial mean coefficients have been utili-

zed in the study of long temporal samples because

this reduces significant oscillations that could hap-

pen, but maintains the movement tendency.

However, it causes the disappearence of the begin-

ning and the end of the data series (19).

In spite of the increase in asthma mortality, death

due to asthma continues to be a rare occurrence. Asth-

ma deaths have presented oscillations from year to

year, and need a considerable period of time for their

evaluation (7). The number of total deaths by asthma

and RD registered in the capital and country side of

São Paulo state, from 1970 to 1996, were similar co-
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Figure 2.—Percentage os asthma deaths (9th IDC: 493) in relation

to the by respiratory diseases deaths (9th IDC: 460-519) in the age

group of 5 to 34 years in the sate of São Paulo (Capital and Country

side): 1970 to 1996.
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Figure 3.—Trienal mean asthma mortality rates (9th IDC: 493) in the

age group of 5 to 34 years in the state of São Paulo (Capital and

Country side): 1970 to 1996.
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rresponding to 37.4 % and 62.6 %, respectively. In

the age group of 5 to 34 years occured 6.6% of total

RD deaths and 11.3% of asthma deaths. There were

differences in the number of deaths in the capital and

country side for this age range.

One third of the population of the state of São Paulo

lives in the capital, and 43.6% asthma deaths are re-

gistered there (p < 0.05). Higher asthma mortality ra-

tes have been reported in big urban centers when

compared to rural areas (24). Larger poverty areas and

their direct implications in crime rate, higher exposi-

tion to aeroallergens, indoor and atmospheric polution,

use of illicit drugs, and family rupture have been some

of the justifications for those increases (24).

In the 80’s we observed an increase in asthma

mortality coefficients in the capital. In 1979, there

was change in the IDC from the 8th to the 9th revision.

In the last one, asthma was not identified in associa-

tion with other causes of chronic bronchitis.

However, it is difficult to know how this change

could affect asthma mortality rate reporting in our

state. Several studies performed in different coun-

tries have documented some influence but not suffi-

cient to justify the mortality increase (23, 25), those

were observed even before change (26). We do not

believe that IDC’s change could be responsible for in-

crease in asthma mortality coefficients because

same was not seem in the country side observed af-

ter 1984.

A slight predominance of asthma deaths in wo-

men was observed during the whole period of the

study. Considering the age group of 5 to 34 years,

there was a significant increase in the mortality after

15 years of age as referred by others (14).

In general, asthma death occur as a result of an

acute exacerbation of a chronic disease and most of

the same it could be avoided by treatment. Thus,

asthma mortality could be deemed a health outlook

event (27).
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Table I

Drugs used in asthma treatment (%) in relation to total units sold during the year of study in State of São Paulo, 
Brazil: 1991 to 1996. Data obtained from IMS/PMB 05/99

Drug 1991 1992 1993 1994 1995 1996

Fenoterol

Neb solut 5.77 4.99 5.83 7.41 7.17 7.48

MDI 1.36 1.82 0.40 0.52 2.90 2.75

Total* 9.94 9.79 11.26 12.50 13.55 13.71

Salbutamol

Neb solut 0.32 0.21 – – – –

MDI 0.34 0.34 9.30 8.58 9.55 9.11

Total* 42.85 42.58 43.67 42.50 41.59 40.45

Terbutaline

Neb solut 0.09 0.09 0.67 0.53 0.06 0.05

Thaler – – 0.08 0.08 0.03 0.02

Total* 7.95 8.49 7.45 6.61 5.38 5.19

Salmeterol – – 0.04 0.46 0.59 0.75

Xantines

Aminophylline 11.87 9.79 8.84 9.07 8.98 8.26

SRTeo 5.42 5.00 4.10 3.95 3.90 3.69

Total* 29.38 27.31 24.72 24.93 25.48 25.61

IB

Neb solut 0.51 1.27 2.08 2.63 3.47 4.29

Total* 1.32 2.15 3.05 3.62 4.61 5.47

DSC 0.62 0.52 0.55 0.54 0.48 0.47

Nedocromil – – – – 0.02 0.06

Ketotifen 4.47 4.28 3.59 3.15 3.32 2.90

DPB 1.29 2.11 3.01 3.10 2.61 2.97

�2 + C 2.15 2.78 2.55 2.60 2.35 2.42

Total 14,320.634 12,430.886 13,149.998 12,863.426 15,144.749 15,811.736

Neb solut: nebulized solution; MDI: metered dose inhaled; Thaler: Turbuhaler; SRTeo: slow release theophylline; IB: ipratropium bromide; DSC: disodium

cromoglycate; DPB: beclomethasone dipropionate (50 mcg/dose); �2 + C: �2 agonist agent plus inhaled corticosteroid.

Total*: total sale of drug group. Do not represent the sum of the products presented in the Table.



The different treatment regimens were pointed out

by some authors as being responsible for asthma de-

ath epidemics observed in many countries. This was

suggested mainly by the observation of the increase

that occured after the introduction of a new drug that

could have being used in an abusive way (beta ago-

nists) (28, 29). In spite of mortality decrease after res-

triction of its use, it was not possible to identify if it oc-

curred because of the limitation of beta agonists or

due to increase in corticosteroids use. According to

some authors, the increasing and continous use of

isolated beta agonists was responsible for asthma

worsening (28, 29). This has not been confirmed by la-

ter studies (30-33).

According to Arrighi, variation in asthma mortality

in the United States was related to governmental he-

alth programs. This author observed a coincidence of

mortality decrease from 1965 to 1977 and Medicaid

Program that facilitate the access to health by a cer-

tain at risk population. Between the 70’s and 80’s

some restrictions were imposed on the program re-

ducing assistance. This was followed by an asthma

mortality increase (7). This observation strengthens

the importance of health access in asthma mortality.

In our state, the sale of drugs mostly used in asth-

ma treatment reflects what happens in the rest of

Brazil. As mentioned before, 91 % of those medici-

nes are mainly used in the treatment of acute asth-

ma exacerbations. We observed an increase in sales

of inhaled short-acting beta2
– agonists (salbutamol

MDI, and fenoterol: MDI and nebulized solution),

ipratropium bromide and to a lesser extent, salmete-

rol. However, the use of inhaled anti-inflammatory

drugs was very low, in spite of the sale increment

(doubled). Those data do not allow us to conclude

certainly about their role in the asthma mortality in-

crease observed in our state.

In conclusion, from 1970 to 1996, asthma morta-

lity has double in the state of São Paulo: began with

0.2 deaths/100,000 inhabitants and finished in

0.4 deaths/100,000 inhabitants. This increase was

consequent to the increase in the capital. The grea-

test increase was observed in the population of up to

15 years of age. This increase was also revealed by

participation of asthma in RD mortality. In our state,

the sales of inhaled anti-inflammatory drugs are pro-

portionally very low and reflect a greater concern

about the treatment of acute exacerbations. We be-

lieve that the institution of a policy supply health to

the whole population could provide better conditions

for the control of those indexes.

RESUMEN

Antecedentes: La morbilidad y mortalidad del

asma han ido en aumento. En Brasil hay pocos da-

tos sobre el asma y los índices de mortalidad.

Métodos: Estudiamos el asma y los índices de

mortalidad en el estado de São Paulo (ciudad y cam-

po) desde 1970 hasta 1996, así como su relación con

la venta de medicamentos habitualmente utilizados

en el tratamiento del asma.

Resultados: La mortalidad del asma en el grupo de

edades comprendidas entre los 5 y los 34 años se

ha duplicado en el estado de São Paulo (de 0,2 muer-

tes/100.000 habitantes en 1970 a 0,4 en 1996), prin-

cipalmente por su aumento en la capital. Se observó

el mayor aumento en la población de hasta 15 años

de edad. La venta de medicamentos antiinflamato-

rios por inhalación resulta proporcionalmente muy

baja, y refleja una mayor preocupación por el trata-

miento de agravamientos agudos.

Conclusión: Creemos que el hecho de facilitar ser-

vicios de sanidad pública a la población podría aportar

mejores condiciones para el control de estos índices.

Palabras clave: Asma. Enfermedades respiratorias.

Mortalidad del asma. Tratamiento del asma.

Epidemiología.
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