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Resumo  Estudou-se a aderência ao tratamento de pneumonia em crianças, em serviço ambu-
latorial de hospital pediátrico em Fortaleza, Brasil. Foram investigadas 171 crianças com diag-
nóstico de pneumonia. Através de questionário foram coletadas informações referentes à pre-
scrição médica e estimada a aderência ao tratamento de 149 crianças. Os antimicrobianos mais
comumente prescritos foram penicilina procaína (33%), penicilina benzatina (31%), ampicilina
ou amoxacilina (12%) e cotrimoxazol (8%). Embora tenha sido freqüente a associação de an-
timicrobianos com outros medicamentos, tratamento exclusivo com penicilina procaina foi pre-
scrito para 31 crianças. A aderência ao uso de antimicrobianos foi de 52%, tendo sido mais ele-
vada para os pacientes tratados exclusivamente com medicação injetável. As prescrições médi-
cas combinaram, muitas vezes, diferentes antimicrobianos durante o mesmo tratamento. A
análise das diferentes associações antimicrobianas revelou que apenas 81 (54%) crianças rece-
beram tratamento apropriado, por período de cinco ou mais dias. Conclui-se que a identificação
de antimicrobianos que possam resultar na maior aderência ao tratamento permanece como
um dos principais desafios no manejo ambulatorial das pneumonias nas crianças. Outros
medicamentos incluíram os analgésicos e broncodilatadores.
Palavras-chave  Pneumonia; Morbidade; Saúde da Criança; Tratamento

Abstract  Results are reported from a study on drug use in treatment of children with pneumonia
in a pediatric hospital in the city of Fortaleza, Northeastern Brazil. There were 171 out-patients;
prescription details were obtained for 149. The most commonly prescribed antimicrobial drug
was procaine penicillin, accounting for 33% of antimicrobial prescriptions, followed by benza-
thine penicillin (31%), ampicillin or amoxicillin (12%), and cotrimoxazole (8%). Benzathine
penicillin was frequently given with other drugs, but was the sole antimicrobial agent for 31 chil-
dren. Compliance with antimicrobial treatment was 52% overall and was higher for the injecta-
bles. Prescription patterns varied from child to child, and children were often prescribed more
than one antimicrobial in the same or repeat prescriptions; combining this information with
compliance, 81 (54%) of the children were estimated to have received 5 or more days of appropri-
ate antimicrobial treatment for pneumonia. This percentage is not high, and five days were often
reached after using more than one antimicrobial and after repeat visits. The authors concluded
that the need remains for simple antimicrobial regimes, attractive to comply with, that can be ex-
pected to be consistently used. Other drugs were chiefly analgesics and bronchodilators.
Key words  Pneumonia; Morbidity; Child health; Treatment



MISAGO, C. et al.38

Cad. Saúde Públ., Rio de Janeiro, 13(1):37-43, jan-mar, 1997

Introduction

Treatment of acute lower respiratory infections
(ALRI) in developing countries is an important
health issue. ALRI accounts for approximately
80% of the under-five mortality due to acute
respiratory infections, a third of all the deaths
in this age group (Shann et al., 1984), and up to
60% of health facility visits and 30% of hos-
pital admissions (WHO/UNICEF, 1986). An-
timicrobial drugs are central to recommended
case management (WHO, 1991) and are often
prescribed for home use, but the question of
whether they are prescribed appropriately and
given at correct doses and frequencies has been
little studied (van der Geest, 1987). A recent re-
view (Homedes & Ugalde, 1993) quoted only 37
drug use studies in the developing world, cov-
ering a range of diseases and circumstances,
but none specifically about severe ALRI.

We report results from a questionnaire-
based study of prescription patterns and com-
pliance in children with pneumonia treated as
out-patients of the principal pediatric hospital
in Fortaleza, Brazil, in 1990. This hospital pro-
vides free medical services, including free es-
sential drugs from the government institution
CEME (Central de Medicamentos), although
CEME drugs are often out of stock so patients
cannot always use this source. The study gath-
ered data on the drugs prescribed, if and where
they were obtained, and how they were given
to the children.

Methods

The study was carried out in the Greater Met-
ropolitan Area of Fortaleza, a city of two mil-
lion people in Northeastern Brazil, located at
3o South in a tropical zone, one of the least de-
veloped areas of the country. At the time of the
study the infant mortality rate was some 90 per
thousand. Respiratory tract infections are the
second most important infectious cause of in-
fant death, accounting for 11% of such deaths
(UNICEF, 1989).

Recruitment took place during a case-con-
trol study of children aged 0-23 months with
pneumonia confirmed by X-ray, attending the
hospital out-patient clinic. Full details of the
methodology employed have been provided
elsewhere (Fonseca et al., 1996).

Over a 6-month period, children living in
the metropolitan area of the city were sampled.
An interviewer visited the home approximately
a week later and interviewed the mother (or
carer) using a structured questionnaire. Chil-

dren treated as out-patients are included here.
The respondents were requested to show

the hospital prescriptions, and the drugs where
possible; they were asked where these were ob-
tained, how much (if anything) was paid, and
dosages and frequencies actually followed.
Further questions concerned drugs and home
remedies used before attending the hospital
and after using the hospital-prescribed drugs,
and other general family information. 

Compliance is defined as agreement be-
tween the prescription and what the respon-
dent stated had been given to the child, with
four components of agreement; the drug by
name, the amount per dose, the daily number
of doses, and the number of days. When the re-
ply was not specific enough, non-compliance
was assumed. Sometimes the drug was still be-
ing given, and some prescriptions indicated
use “until finished” or “until well”; in these in-
stances, with compliance otherwise complete,
overall compliance was assumed. Treatment
adequacy is defined as 5 days with an antimi-
crobial other than benzathine penicillin (WHO,
1991). 95% confidence intervals are given for
the principal percentages, in parenthesis.

Results

Study population

Carers of 226 children were interviewed, and
171 were out-patients. The general characteris-
tics of the 171 are shown in Table 1. Informa-
tion was obtained directly from prescriptions
for 148, and by mother’s recall for one. The re-
maining 22 carers said they were not given pre-
scriptions at this hospital; some sought care in
other hospitals or elsewhere. Most households
were large, 34% with eight or more persons, and
incomes were generally low. Most mothers (59%)
had more than 3 years education. The respon-
dent was almost always the mother.

Prescription Patterns, Compliance, 
and Overall Antimicrobial Cover

Table 2 shows frequencies of prescription of the
more commonly used drugs and numbers of
children prescribed each drug or group of drugs
at least once. About half the drugs were antimi-
crobials, prescribed to 89% of the children, with
benzathine or procaine penicillin being the
most common. Analgesics (notably dipyrone)
were the next most frequent, followed by bron-
chodilators. 
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127 children received one prescription, 14
received two, 5 received three, and 2 received
four. Almost all multiple prescriptions resulted
from multiple visits, the majority within a week
of each other. 

Prescription patterns for the main antimi-
crobials are shown in Table 3. Benzathine peni-
cillin was usually prescribed for one day. The
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principal other antimicrobial prescribed for
less than five days was procaine penicillin. The
following results are for the 149 children with
prescription information.

Table 4 shows numbers of children classi-
fied by overall prescription patterns for antimi-
crobials. 17 children were prescribed no an-
timicrobial, and 31 only benzathine penicillin.

Table 1

Basic characteristics of the 171 out-patient children.

n %

Sex

Male 104 61

Female 67 39

Age (months)

0 – 1 5 15

2 – 5 17 30

6 – 11 55 32

12 – 17 50 29

18 – 23 41 24

24 – 29 3 2

With prescription on discharge 149 87

Received antimicrobial drug(s)

before prescription 65 38

with prescription 132 77

after prescription 43 25

Monthly household income
(units of national minimum 
wage: $US100 equivalent)

below 1 41 26

1 to 1.99 50 31

2 to 4.99 55 35

5 of more 13 8

not stated 12 –

Number of persons in household
(all ages)

2 to 4 48 29

5 to 7 65 38

8 or more 58 34

Mother’s years of formal education

none 18 11

1 to 3 50 30

4 to 16 99 59

not stated 4 –

Respondent

Mother 165 96

Father or aunt 4 2

Other 2 1

Table 2

Patterns of prescription of drugs, with numbers of times and percentages each drug

was prescribed, and numbers and percentages of children for whom each drug was

prescribed.

Drug * Prescriptions Children given
n % n %

Antimicrobials

Benzathine penicillin 52 16 48 32

Procaine penicillin 57 17 55 37

Ampicillin 10 3 10 7

Amoxicillin 10 3 10 7

Cotrimoxasol 13 4 13 9

Other 28 8 27 18

Total 170 51 132 89

Analgesics

Aspirin 6 2 6 4

Dipyrone 44 13 43 29

Other 11 3 10 7

Total 61 18 55 37

Other Drugs  
for Respiratory Symptoms

Salbutamol 42 13 40 27

Other bronchodilators 15 4 15 10

Other 6 12 4 3

Total 63 19 53 36

Other drugs 38 11 28 19

Overall total 332 100 149 100

* Most children were prescribed more than one drug, so numbers 
and percentages of children add to more than the appropriate totals.
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51 children were prescribed another antimi-
crobial for between five and seven days; this is
taken as optimal. 7 children were prescribed a
single antimicrobial “until used” or “until well”,
started before the hospital visit. 18 children
were prescribed more than seven days of one
antimicrobial. Not counting benzathine peni-
cillin, and presuming that “until used or well”
gave adequate coverage, only 10 children were
prescribed antimicrobials which were under-
prescribed. Of the 17 that were prescribed no
antimicrobial, 3 received them shortly before
the hospital visit and 7 directly at the hospital
(6 as free samples). It appears that antimicro-
bials were completely absent for only 7 of the
149 children. 

Exact compliance with benzathine penicillin
was reported for 87% (78% to 96%) of the chil-
dren prescribed it. Other exact compliance
rates are as follows: procaine penicillin 54% (44%
to 64%), ampicillin or amoxicillin 50% (28% to
72%), cotrimoxazole 38% (12% to 64%), and all
antimicrobials combined 52% (43% to 61%). 

Table 5 shows the details of non-compli-
ance for the more frequent antimicrobials. Non-
compliance was common, but did not always
result in deficient antimicrobial coverage. 

Ten of the 77 children with initial prescrip-
tions of antimicrobials for five or more days
(Table 4, addition of (a) and (b)) were treated for
less than five days on account of non-compliance.
Ultimately, whether a child received antimi-
crobials adequately depended on the combina-
tion of all his/her prescriptions and compliance;
five days cover was reached for 77 (a different
77), 52% of the 149 (44% to 60%), and a minimum
of three days for 60% of the 149 (52% to 68%). In-
cluding antimicrobials started before hospital
consultation, and continuing at the time, these
periods were reached by 4 more children.

Bronchodilators were prescribed to 55 chil-
dren in a range of daily doses with days gener-
ally not specified. Compliance was low at 55%.
Compliance to analgesics was lower at 22%.
The most common analgesic was dipyrone. 

Table 3

Prescription patterns for the more frequently prescribed antimicrobials.  Numbers of prescriptions classified by drug,

by quantity per day and by number of days.

Drug and daily dosage Numbers of times the drug was prescribed

Overall By number of days

Benzathine penicillin (IU) * 1 day 2,3 days not stated

300 000 10 9 1 0

450 000 1 1 0 0

600 000 41 39 1 1

Procaine penicillin (mg) 1 – 4 days 5 – 7 days 8 – 10 days

125 1 1 0 0

250 52 12 34 6

400/500 4 1 3 0

Ampicillin (mg) 6 – 7 days 8 days till finished till well

125 1 0 1 0 0

250 1 0 0 0 1

375/500 4 2 0 2 0

750/1000 4 2 1 1 0

Amoxicillin (mg) 3 days 6,7 days 8 – 10 days till finished

375 4 0 2 0 2

600/750 5 1 1 2 1

1000 1 0 0 1 0

Cotrimoxasol(mg sulphametoxasol) 5 – 7 days 8 – 15 days till finished

200 4 1 3 0

400-600 9 7 1 1

* 1 IU  =  0.6 mg
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Use of pharmaceutical drugs before
hospital consultation

During the four weeks prior to hospital consul-
tation, 140 children received pharmaceutical
drugs, 65 at least one antimicrobial, the most
common being cotrimoxazole, erythromycin
and benzathine or procaine penicillin. Antimi-
crobials were recommended by a physician
70% of the time, by pharmacy attendants 5%,
and chosen by the carer 16%. The most com-
mon other drugs were analgesics and bron-
chodilators. 

Discussion

There was considerable variety in prescribing
practice, in addition to frequent non-compli-
ance. Only 53% (90/170, Table 2) of the antimi-
crobial prescriptions were for recommended
drugs (WHO, 1991); 31% were for benzathine
penicillin and 16% for a variety of other antimi-

crobials. Treatment was frequently sought
more than once and antimicrobials obtained
more than once. Allowing for this and for non-
compliance, 52% of the children received five
or more days antimicrobial cover other than
benzathine penicillin, (54% including continu-
ing treatment begun prior to hospital consulta-
tion). The figures for three days are 60% and
63%. These percentages are low, partly because
benzathine penicillin was the only antimicro-
bial for 31 children. 

The estimates of compliance depend on
stated usage being reasonably accurate. Gener-
ally, there is support for measuring compliance
by interview (Homedes & Ugalde, 1993), but
comparisons with pill counts, urine analysis, or
other measures have given evidence of over-
statement (Wright, 1993; Gordis, 1979), al-
though these other methods themselves can al-
so lack sensitivity and specificity (Gordis, 1979).
Many compliance studies have been concerned
with prophylaxis or long-term chronic condi-
tions (Haynes et al., 1979); compliance may be

Table 4

Numbers of children with prescriptions, classified by (A) absence of antimicrobials, (B) prescription of benzathine 

penicillin alone, and (C) duration of exposure to antimicrobials other than benzathine penicillin. 

n %

A) Children prescribed no antimicrobial 17 11

B) Children prescribed benzathine penicillin alone 31 21

C) Children prescribed antimicrobials other than benzathine penicillin 

(with or without benzathine penicillin)

One antimicrobial once

For 5 to 7 days 51 34

For 8 days or more 17 11

For 3 or 4 days 9 6

For less than 3 days 1 0.7

Indefinite period 8 11

One antimicrobial twice or more often

Initially for 8 days or more 1 0.7

Initially for indefinite period 1 0.7

Two or more antimicrobials, together or one followed by another.

First antimicrobial for 5 to 7 days 8 5

First antimicrobial for 3 or 4 days 1(1) 0.7

First antimicrobial for less than 3 days 1(1) 0.7

First antimicrobial for indefinite period 3 2

Sub-total 101 68

Total with prescription 149 100

(1) Other antimicrobial for 6 days
(2) Other antimicrobial for 7 days



MISAGO, C. et al.42

Cad. Saúde Públ., Rio de Janeiro, 13(1):37-43, jan-mar, 1997

higher with shorter term treatment for acute ill-
nesses perceived as serious (Grob, 1992). Our
estimates of compliance, except for benzathine
penicillin, are not high. The mothers were inter-
viewed independently, away from the hospital,
with the questions put in a neutral phrasing. We
do not believe overstatement was a serious
problem in this study. 

Compliance was highest for benzathine
penicillin, which was readily available, usually
free of cost from the hospital pharmacy, and
given as a feasible option for many mothers,
quite often at the hospital. It was prescribed
fairly often with other antimicrobials but was
the only antimicrobial for 31 children. Its use
for childhood pneumonia has been common
practice in Brazil since being advocated in
the São Paulo State ARI program (Pio A, pers
comm). But it is specifically not recommended
by WHO (WHO, 1991). More recent informa-
tion shows that its use has since declined at
the study site (Rey L. C., pers comm).

Compliance is likely to be higher for treat-
ments given once a day (Grob, 1992). Procaine
penicillin was usually prescribed once a day for
at least five days. It is injectable. Following a
course of injections from the home is not diffi-

cult in this community. Mothers obtain the
drug at either the hospital or a local pharmacy,
and local pharmacy attendants often give fol-
low-up injections even if the drug was ob-
tained elsewhere. There is anecdotal evidence
that injections are preferred by many mothers,
so compliance may be higher for injectables on
this count also. But a clear argument favoring
oral drugs for out-patients is the possibility of
infection through inadequate sterilization (Pio
A, pers comm). 

The most common non-antimicrobial was
dipyrone. Victora et al. (1982) reported high us-
age in Southern Brazilian hospitals and ex-
pressed concern over safety, which is also dis-
cussed by Fuchs (Fuchs, 1988; IAAAS, 1986). The
amount of use shown here is cause for concern. 

Lower compliance can be expected for pre-
scriptions with many items (Homedes & Ugalde,
1993; Haynes, 1979), which argues for simplicity
in prescribing. However, we were not able to
show such an effect, though our study may have
lacked the power to do so. 

Care-providers for children in this study
chose hospital care, so they are only a propor-
tion of children with pneumonia. But adequate
treatment in this group matters greatly; it is

Table 5

Details of non-compliance with most commonly prescribed antimicrobials apart from benzathine penicillin.  

Numbers of prescriptions where non-compliance resulted in changes are shown, with details of the changes. 

Procaine penicillin Ampicillin Amoxicillin Cotrimoxasol

Number of prescriptions 57 10 10 13

Number not taken 1 1 0 2

Number with other non-compliance 25 3 6 6

Other non-compliance

Number with changes of drug 0 0 0 2

List of changes in drug – – – to Suphamethoxosol
to Trimetropin

& sulphadiazine  

Number with changes of amount per dose 0 1 1 0

List of changes in amount(1) – 125 to 250mg – 200 to 125mg

Number with changes 
of number of doses per day 3 1 0 0

List of changes in doses per day 1 to 3   2 to 1   2 to 1 – – –

Number with change of number of days; 23 2 5 4

Number with increase 12 1 2 2

Number with decrease 11 1 3 2

List of decreases in days resulting 
in less than five days treatment 7 to 1   4 to 1   6 to 2 – “Till used” to 1 “Till used” to 4

8 to 3   7 to 3   4 to 3

5 to 4   5 to 4   5 to 4

(1) not listed where there was a change of drug
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important for health service effectiveness and
these patients are a particularly high-risk group.
We have found that prescribing practice varies,
compliance is a problem, and although most
children finally received the recommended
five-day antimicrobial cover, this often resulted
from more than one prescription or using more
than one such drug. Effective, simple, low-cost
antimicrobial regimes, with high compliance as
a real possibility, and which are followed in
practice remain an urgent need in many devel-
oping countries. 


