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Drug consumption during the first 18 months of

life of infauts from smoking and non-smoking
amili es
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SUMMARY In a geographically well defihied popuration in
southern Sweden, a study was-made of the overall consump-
tion of drugs by infants durinh#'their first 18 months of life.
The study population comprised 240 infants, of whom 90
were from families where tobacco was smoked by one or
both parents and 150 were from non-smoking families. The
investigation was carried out retrospectively by interview-
ing the mothers at the routine 18-month check up at the child
health clinic, combined with study of the medical records
at the district health centre, and at the paediatric and ear,
nose and throat departments of the nearby hospital. In ad-
dition, the reliability of the interview method compared with
review of medical records was investigated. Particular atten-
tion was paid to the consumption of antibiotics and the rela-
tionship between 'passive smoking' and consumption of an-
tibiotics neccessitated by respiratory tract infections. There
was widespread use of both prescribed and non-prescription
remedies. At the age of 18 months, about two thirds of all
infants in the area had been prescribed an antibiotic (or other
antibacterial agent) on at least one occasion. Infants from
smoking families had been prescribed significantly more an-
tibiotics than had infants from non-smoking families. The
same pattern was also apparent for nose drops and
dimethicone/dicyclomine hydrochloride. The incidence of
respiratory tract infections requiring antibiotic treatment was
higher in infants from smoking families than from non-
smoking families in all the three-month age groups up to 15
months. The responses to the retrospective interview ac-
corded closely with the details recorded in the medical
records. The interview method was therefore deemed to be
a simple and practicable way of carrying out this type of
investigation.

Keywords: patient use of medication; smoking; family;
infants.

Introduction
S INCE 1970 it has been the practice in the county of Jamtland

in northern Sweden to record the prescription of medication
on an individual case basis.' The prescribing of pharmaceutical
preparations is monitored in outpatient care for one inhabitant
in seven in all age categories.

In recent years a number of population based investigations
have been published, focusing particularly on the prescribing
of drugs to children. One such series concerns the town of Tierp
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in central Sweden.24 In 1989 a study was published of health
problems and drug consumption in a child population in Vax-
jo in southern Sweden.5 TWo investigations concerning the con-
sumption of antibiotics by children in various forms of day care
in this town, one based on diaries6 and another based on
records,7 have also been published.
From the other Scandinavian countries, various studies have

appeared on this subject,8'9 but as far as we are aware, there
have been no population based investigations. In a special report
on child health, published some years ago, by-the Nordic School
of Public Health in Goteborg, Sweden,'0 it was stated that the
consumption of drugs by chUdren under outpatient care had
received insufficient attention. Unfortunately this assertion is
still largely true.
The aim of this study was to determine the overall consump-

tion of drugs - particularly antibiotics - in a geographically
well defined infant population, from birth up to the routine
18-month check up at the child health clinic. A further aim was
to study the association between drug consumption and various
social variables, especially the association betweena 'passive smok-
ing' and the use of antibiotics. In addition, the reliability of the
interview method compared with review of medical records was
investigated.

Method
The study population was recruited from a geographically defin-
ed area - the catchment area of -the Teleborg health centre,
Vaxjo, covering approximately 11 000 inhabitants. The 324
mothers who registered for antenatal care during the periods
November 1983 to December 1984 and J4nuary-December 1986
had been studied earlier, during pregnancy.1. The 240 women
that had not had a misqarriage and had not moved were asked
to participate in this study. A total of 239 mothers (240 infants)
agreed to take part.
At the 18-month check up at the child health clinic, all 239

mothers were interviewed by a district nurse using a structured
questionnaire. The questionnaire included questions about the
infants' consumption of medical preparations and their parents'
smoking habits. All the questions were straightforward, for ex-
ample 'Have you ever given your child an antibiotic?'

In addition, the infants' medical records, held at the district
physician's surgery and the child health clinic at the district health
centre and at the paediatric and ear, nose and throat depart-
ments of the Central Hospital in Vaxjo, were studied and all
medical prescriptions written during the 18 months noted. From
the maternity care files information on the mothers' occupa-
tion and smoking habits during pregnancy, and parity were ex-
tracted. Information on the outcome of the pregnancy and
delivery was also obtained from the same source. Occupational
data were encoded according to the socioeconomic classifica-
tion of the Central Bureau of Statistics.'3 Infants from smok-
ing families were those whose mothers had smoked during
pregnancy and/or where the mother and/or father smoked after
the child's birth.
The chi square test was used to compare proportional values.
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Results
Table 1 shows the characteristics of the population who were
included in the study. The majority of mothers from ,smoking
families were characterized as having manual occupations, while
civil servants and other salaried workers dominated among non-
smoking families.! In addition, significantly more women from
smoking families had previously undergone an abortion, com-
pared with those from non-smoking families. There were no dif-
ferences between the two groups as regards pregnancy outcome.
The consumption of'the most common drugs by the 240 in-

fants during their first 18 months of life is shown' in Table 2.
According to the medical records 155 infants had been given anti-
biotics (or other antibacterial agents) on at least one occasion
(64.6'7o). The largest consumption of antibiotics took place when
the infants were aged 7-12 months - 46.1%o of the 349 prescrip-
tions versus 14.9% when younger and 39.0% when older. The
most common indication was some form of respiratory tract in-
fection - by the age of six months, 15.8%o of the 240 infants
had been given antibiotics for a respiratory tract infection, at
12 months, 47.1%, and at 18 months, 61.3%o.

Table 3 shows that significantly more infants had been given
antibiotics (or other antibacterial agents) in smoking families
than in non-smoking families. Infants in smoking families were
also given significantly more nose drops and dimethicone/
dicyclomine hydrochloride, than infants in non-smoking families.
Figure 1 shows that infants from smoking families had been more
affected by respiratory tract infections requiring antibiotics than
had infants from non-smoking families in all age groups except
the oldest. Figure 2 shows the cumulative difference between
the groups which increases as the infants get older.

There was no significant difference in drug consumption bet-
ween infants whose mothers were manual or non-manual
workers. The 87 infants of primiparas received dimethicone/
dicyclomine hydrochloride significantly more often than the 153
infants of multiparas (41.47o versus 24.8%, P0.01), but other-

Table 1. Characteristics of study>population.

% of women/infants

Non-
All Smoking smoking

(n = 239/ families families
240) (n = 90/90) (n = 149/150)

Mother's characteristics
Manual occupation 36.8 51.1 28.2
Non-manual occupation 53.6 35.6 64.4
Other/no occupationa 9.6 13.3 7.4
Smoker 23.4 62.2 0
Primipara 36.4 40.0 34.2
Had previous miscarriage 18.0 22.2 15.4
Had previous induced

abortion 15.9 26.7 9.4

Delivery and birth outcome
'Normal' delivery 71.5 72.2 71.1
Caesarean section 11.7 11.1 12.1
Preterm (<37 weeks) 4.2 4.4 4.0
'Healthy' infant 79.2 81.1 78.0
Low birthweight infant
(<2500 g) 5.0 7.8, 3.3

Care required at paediatric
department 10.4 8.9 11.3

Perinatal mortality 0 0 0

KP<0.001. n = total number of women/infants as appropriate. a Includes
students, housewives and so on.
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Table 2. Consumption of common drugs by the 240 infants during
their first 18 months of life, according to their medical records and
the interview with the mother.

Number (%) of infants

Medical
Medical records or

Drug category records Interview interview

Antibiotics and other
antibacterial agents 1 55af(64.6) 160 (66.7) 172 (71.7)
PhenoxymethtipeniciIin 120 (50.0) - -
Erythromyci-n 57 (23.7)
Amoxycillin - 45t18. 7)
Ceptialosporins 16 (6.7)
Flucloxacillin 7 (2.9)
NitrAirantoin 4 (1.7)
Co-tOnoxazole 2 -(0.8)

Nose drops 117 (48.7) 198 (82.5) 207 (86.2)
Cough mixture6 96 (40.0) 1.3 (4 7. 1L)A 131 (54.6)
Dime$bicone/dicyclomineX
hydrochloride 64 (26.7) 82 (25.8) 74 (30.8)

Chloramphenicol (eye -
drops) 53 (22.1) - -

Skin disinfectants 46 (19.2)
Topical corticosteroids 42 (17.5) 62 (25.8) 74 (30.8)
Paracetamol 40 (16.7) 218 (90.8) 218 (90.8)
Clemastine 13 (5.4) - -
Antlhistamines 11 (4.6)
Salicylates 3 (1.2) 10 (4.2) 10 (4.2)
aSome of these infants received antibiotics on more than one occasion.

Table 3. Consumption of drugs by infants from smoking and non-
smdking families during their first 18 months of life, according to
their medical records and the interview with the mother.

% of infants

Smoking Non-smoking
families families

Drug category (n = 90) (n = 1 50)

Nose drops 92.2 82.7*
Paracetamol 91. 1 90.7
Antibiotics (or other antibacterial

agents) 81.1 66.0*
Cough mixture 61.1 50.7
Dimethicone/dicyclomine
hydrochloride 40.0 25.3*

n = total number of infants in group. *P<0.05

wise there were no significant differences between these two
groups in terms of drug consumption.

Table 2 shows that as regards prescribed drugs such as anti-
biotics, the interview responses agreed closely with the medical
records. As expected, for non-prescription medications, the
figures obtained from the interviews were higher than those
recorded in the medical records. If the medical record figures
are regarded as true, of the 160 respondents who at the inter-
view said that their infantg had been given an antibiotic on at
least one occasion, 143 stated the truth and 17 replies were false
positive; 12 further replies were false negative. Consequently as
regards recollection of antibiotic treatment the sensitivity of the
interview method was 92.3%o and the specificity 80.0%. The
positive predictive value was 89.4% and the negative predictive
value 85.0%.

Discussion
In this study medical records have been studied and a structured
interview with mothers used to form an impression of the overall
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Figure 1. Incidence of respiratory tract infections treated with anti-
biotics during first 18 months of life for infants from smoking and
non-smoking families (n = total number of infants in group).
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Figure 2. Cumulative percentage of infants from smoking and non-

smoking families affected by respiratory tract infections treated With
antibiotics during first 18 months of life (n =total number of infants
in group).

drug consumption of infants in a geographically well defined
area during the first 18 months of life. This method allows both
prescribed drugs and non-prescription medication to be
monitored.

Since comparable Swedish studies have been based solely on
prescribed drugs,3 this study has concentrated on antibiotics.
At the 18-month check up, about two thirds of all infants in
Teleborg had been given an antibiotic (or other antibacterial
agent) on at least one occasion. The Tierp study produced rather
lower figures at the age of two years, 56%7o of Tierp children
had received antibiotics on at least one occasion; at the age of
one year, the corresponding figure was 33%.3 The Jamtland

study, which is now over a decade old, reported even lower
figures. 14
The overall drug consumption of the infants in this study

would appear to be relatively high. This tendency to treat even
very young infants with medication in cases of sudden illness
has been demonstrated in a Swedish study of parent-reported
drug consumption.'5 It is tempting to assert that the consump-
tion of antibiotics in this study population was too high. This
problem has been considered in a recent Swedish doctoral
dissertation'6 and in the international literature.'78 Another
Swedish study has demonstrated differences in antibiotic con-
sumption between towns and smaller urban areas and further-
more that a deliberately restrictive policy regarding antibiotic
prescribing can lead to a considerable reduction in their use.'9
As regards the association between parents' smoking habits

and infant morbidity, particularly respiratory tract infection, the
study has demonstrated that infants from smoking families are
more often given antibiotics than infants from non-smoking
families. The impression that the difference is a real one is
strengthened by the higher incidence of respiratory tract infec-
tions requiring antibiotic treatment among infants from smok-
ing families in all the three-month age groups except the oldest
during the first 18 months of the infants' life and by the fact
that the cumulative difference between the groups tended to in-
crease as the infants' age increased. No differences iI drug con-
sumption were found between infants whose mothers were
manual or non-manual workers. Thus, the fact that the majori-
ty of the mothers from smoking families were manual workers,
while most of those from non-smoking families were non-
manual workers, cannot explain the differences in drug consump-
tion between infants from smoking and non-smoking families.

In a review of 25 articles concerning the association between
smoking and respiratory tract infections during the period
1969-82, it was found that the parents' smoking habits were of
no consequence for the incidence of respiratory tract infection
in their children in only five of the investigations.20 In the ma-
jority of the studies a dose-response relationship was evident
- the more the adult members of the family smoked, the more
their children suffered from respiratory tract infections. The
younger the children who were affected, particularly by lower
respiratory tract infections the more strongly this relationship
was demonstrated.2'-23 Even excess morbidity owing to other
forms of respiratory tract infection has been correlated with
'passive smoking' by children from smoking families.2126 The
majority of studies demonstrate a relationship between a
mother's smoking habits and the frequency of infections in her
children; the father's smoking seems to be of lesser
importance.222
As the definition of smoking family used in this study was

so broad, families where only the father smoked, if only occa-
sionally have been included. This suggests that the difference
between smoking and non-smoking families demonstrated here
would have been even larger if we had compared infants whose
mothers were heavy smokers with infants whose mothers were
non-smokers.

In an earlier diary-based study from the same district,6 it was
found that more than 907o of the antibiotics given to children
aged one to six years were prescribed by physicians working at
one of the outpatient clinics included in the present study. Thus,
we have good reason to believe that in this study of medical
records almost all instances of antibiotic prescribing in the area
during the study period were identified.
With regard to the reliability of the interview method for

restrospective investigation of antibiotic consumption by infants,
a sensitivity of 92% and a specificity of 80% must be regarded
as excellent in view of the length of the study period. Thus, even
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over a period of 18 months the mother seems to remember quite
wel whether her infant hasbeun prescibed at a tibiotic.'ere
shorter periods of investigation to be used, the method should
prove even more reliable, but even in a weekly retrospeoie in-
terview it is possible to discern the same j,atYern - go6d sen-
sitivity but poorer specificity.27 The methodological alternative
that could be applied in a study such as this would be some form
of continuous self-reporting. This will be necessary if more subtle
variables are to be investigated. The diary is an excellent research
tool, though it requires considerably more resources to main-
tain a high and constant degree of. validity.27

In conclusion, at the age of 18 months about two thirds of
the infants in this study had been given an antibiotic (or other
antibacterial agent) - more infants from smoking families than
non-smoking families received these drugs. The responses to the
retrospective interview accorded closely with the details record-
ed in the medical records and the interview method can therefore
be seen as a simple and practicable way of carrying out this type
of investigation.
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