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Objetive. To determine the influence of type of
infant feeding on the incidence of lower
(LRTI) and upper respiratory tract infections
during the first 12 months of life.
Design. Historical cohort study.
Setting. Primary care centers.
Participants. A total of 250 babies born at term
between October 1, 1994 and February 1,
1998. Inclusion criteria: current medical
record available at a participating primary care
center, participation in a Healthy Baby
Program, residence in the basic health area
involved in the study, birth weight #>2500 g.
Interventions. Breastfeeding alone or in
combination with formula feeding; artificial
feeding alone.
Main outcome measures and results. Attending
day care, antecedents of atopy, father´s and
mother´s smoking habit, parents´ level of
education, number of persons in the
household, mother´s age. There was no
association between type of feeding and the
incidence of respiratory infections. All 95%
confidence intervals (95% CI) of the odds
ratios (OR) included the value of 1. At age 3
months, LRTI was associated with the
number of persons in the household (OR,
1,87; 95% CI, 1.18-2.95) and with
antecedents of atopy (OR, 2.96; 95% CI,
1.19-7.4). At age 6 months, LRTI was
associated with the number of persons in the
household (OR, 1.62; 95% CI, 1.07-2.44) and
with attending day care (OR, 4.52; 95% CI,
1.20-17.1).
Conclusions. In the present study breastfeeding
was not effective in lowering the incidence of
respiratory infections.

Key words: Breastfeeding. Artificial feeding.
Primary care. Respiratory infection.

INFLUENCIA DEL TIPO DE
LACTANCIA Y OTROS FACTORES
SOBRE LA INCIDENCIA DE
INFECCIONES DEL TRACTO
RESPIRATORIO EN LACTANTES
CONTROLADOS EN UN CENTRO DE
ATENCIÓN PRIMARIA

Objetivo. Determinar la influencia del tipo
de lactancia sobre la incidencia de
infecciones del tracto respiratorio inferior
(ITRI) y superior (ITRS) durante los
primeros 12 meses.
Diseño. Cohortes históricas.
Emplazamiento. Atención primaria.
Emplazamiento. Un total de 250 niños
nacidos a término entre el 1 de octubre
1994 y el 1 de febrero de 1998. Criterios de
inclusión: historia clínica abierta en el
centro de salud; haber seguido el programa
del niño sano; residencia dentro de la zona
básica de salud, y peso al nacer ≥ 2.500
gramos.
Intervenciones. LM: lactancia materna,
exclusiva o combinada con fórmula, y
LART: lactancia artificial.
Mediciones y resultados principales. Asistencia
a guardería; antecedentes de atopia;
tabaquismo paterno y materno; nivel de
estudios paternos; personas que conviven en
el hogar; edad materna. No existió
asociación entre tipo de lactancia e
incidencia de infecciones respiratorias
–todos los intervalos de confianza del 95%
(IC del 95%) de odds ratio (OR) incluyeron
el valor 1–; a los 3 meses de edad, la ITRI
se asoció con el número de personas que
convivían en el domicilio (OR, 1,87; IC del
95%, 1,18-2,95) y con antecedentes de
atopia (OR, 2,96; IC del 95%, 1,19-7,4); a
los 6 meses, la ITRI se asoció con el
número de personas que convivían en el
domicilio (OR, 1,62; IC del 95%, 1,07-
2,44) y con la asistencia a guardería (OR,
4.52; IC del 95%, 1,20-17,1).
Conclusiones. En el presente estudio la LM
no se mostró efectiva para originar una
disminución de la incidencia de infecciones
respiratorias.

Palabras clave: Lactancia materna. Lactancia
artificial. Atención primaria. Infección
respiratoria.
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Introduction

Breastfeeding and its possible ability to prevent different
types of infection have been the subject of many studies. In

developing countries little doubt remains as to its efficacy in
lowering the incidence of these processes.1-8 In similar studies
done in industrialized countries, however, the results have been
contradictory.9-13 A number of possible explanations have been
suggested for this variability, eg, biases in the study design
(especially selection and reverse causality bias), absence of
control for potential confounding factors,14-16 and small sample
number.
One recent community-level study showed breastfeeding (BF)
to have a protective effect against different types of infection,
both when it was the only form of feeding and when it was
combined with artificial feeding (AF) (ie, mixed feeding,
MF).17 These findings suggest that it would be useful for
clinical purposes to analyze the combined effect of both types
of infant feeding in comparison with AF. It should be
remembered that in fact, a large percentage of mothers
currently use MF.
No studies in Spain have tested these hypotheses while
controlling for the main confounders that might influence the
association.
The present study was designed with two aims in mind:

Main objective 
To determine whether breastfeeding–alone or in combination
with AF (MF)—during the first 6 months of life leads to a
decrease in the incidence of upper (URTI) and lower
respiratory tract infections (LRTI) during the first year of life,
in comparison with AF alone, in babies younger than 12
months of age, born at term and seen at a primary care center.

Secondary objective 
To establish the influence of other factors (attending day care,
family antecedents of atopy, father´s and mother´s smoking
habit, parents´ level of education, and number of persons in the
household) on these infections.

Participants and methods

Type of design 
Historical cohort design.

Participants 
Inclusion criteria: a) children born between 1 October 1994 and 1
February 1998; b) current medical record available at a participa-
ting primary care center; c) attendance of at least 6 of 8 schedu-
led appointments in a Healthy Baby Program (HBP) during the
first year of the infant´s life; d) residence within the basic health
area involved in the study during the infant´s first year of life, e)
birth weight ≥2500 g; f ) duration of gestation ≥37 weeks.
Exclusion criteria: a) habitual residence outside the basic health
area at any time during the study; b) underlying chronic respira-

tory, cardiovascular, neuromuscular or immunodeficient disease
that might predispose the child to other infectious processes.
Sample size: During the study period new medical records were
started for 310 infants in our basic health area. 60 babies were ex-
cluded for the following reasons: weight <2500 g or gestation
<37 weeks (16 infants), change in habitual residence to an ad-
dress outside the basic health area (15 infants), attendance at fe-
wer than 75% of the HBP appointments (29 infants). The final
sample size was 250; 80.6% of the babies were born during the
study period. The participants were recruited at the age of ap-
proximately 15 days, in the course of their first appointment in
the HBP, by consecutive sampling.16

Description of the variables  
Study factor. The participants were divided into two groups de-
pending on the type of feeding. Infants in BF group were bre-
astfed exclusively or in combination with formula feeding (MF).
The duration of BF was recorded in months (quantitative varia-
ble). Infants in AF group received artificial feeding only; the du-
ration of AF was also recorded in months (quantitative variable).
Response variable. During the first 2 years of life the most fre-
quent LRTIs are bronchiolitis and pneumonia. In this age group
the similarities in the clinical manifestations of these two entities
make them difficult to distinguish. Each is defined below, alt-
hough the two were lumped together for the statistical analysis.
– Bronchiolitis: inflammatory process of the lower respiratory
tract characterized by bronchospasm, edema and bronchial hyper-
secretion, producing obstruction of the bronchioles. Clinical ma-
nifestations are generalized wheezing and cough on auscultation.
Other symptoms (tachypnea, fever, general malaise and vomiting)
may or may not accompany the signs detected on auscultation.
– Pneumonia: fever, clinically evident respiratory symptoms
(cough), physical examination compatible with the diagnosis (lo-
calized or disseminated crackles in either of both sides of the
chest), or any combination of the above; diagnosis confirmed by
chest x-ray and radiologist´s report.
– Lower respiratory tract infection: considered the presence of
any of the clinical pictures described above (bronchiolitis, pneu-
monia). This variable was recorded as cumulative incidence
(number of new cases of IRTI during a given period/population
at risk for IRTI). Cumulative incidence was determined for the
ages of 0-3 months, 4-6 months and 7-12 months. All diagnoses
noted in the medical record as bronchitis, bronchiolitis, pneumo-
nia or lower respiratory tract infection were recorded for the pur-
pose of the present analysis as LRTI. Visits to the center that to-
ok place within #<10 days of each other were considered to
represent a single process, and thus a single episode of use (ex-
cept in those cases when a different disease or disorder included
in the present study was diagnosed). Visits that took place >10
days apart were considered to represent different processes.
– Upper respiratory tract infections: considered all processes no-
ted in the medical record as upper respiratory airway cold, laryn-
gitis, tonsillitis, pharyngitis and rhinitis. As for LRTI, this varia-
ble was recorded as the cumulative incidence. The cumulative
incidence of URTI was determined for the ages of 0-3, 4-6 and
7-12 months. Visit to the center that took place within #<10 days
of each other were considered to represent a single process, and
thus a single episode. Visits that took place >10 days apart were
considered to represent different processes.

Potential confounding or effect-modifying variables. The variables
considered potential confounders or effect modifiers19 are descri-
bed below.
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– Day care attendance, recorded as a dichotomous variable
(yes/no).
– Parental antecedents of atopic processes, recorded as a di-
chotomous variable: bronchial asthma (yes/no), allergic rhi-
nitis (yes/no), allergy testing (prick tests) (yes/no). For logis-
tic regression analysis of the variable «atopy,» babies without
antecedents were assigned a value of 0, and those with perso-
nal antecedents in one or both parents were assigned a value
of 1.
– Exposure to cigarette smoke: recorded separately for each pa-
rent as a quantitative (number of cigarettes/day) and a qualitati-
ve variable (smoker/nonsmoker).

– Educational level: recorded as primary (up to eighth grade), se-
condary (technical, general or university track) or higher (univer-
sity). University-level education was scored as 0, secondary edu-
cation was scored as 1, and primary education was scored as 2.
For logistic regression analysis, a value of 0 was assigned when
the sum of the scores for both parents was #<2, and a value of 1
was assigned when the sum of the scores was #>3. For single-pa-
rent families (5 cases) the parent who brought the child to the
center was questioned about the other parent´s educational level.
– Number of persons in the household was recorded as the num-
ber of persons living together with the child in the same dwe-
lling.

Infants included
 in the study=250

Comparision of types of feeding and incidence
of LRTI and URTI* in three different periods

At birth Six months

Breastfeeding/
Mixed,
 N=118

Artificial
feeding,
 N=32

Breastfeeding/
Mixed,
N=146

Artificial
 feeding,
N=104

Breastfeeding/
Mixed,
 N=69

Artificial
 feeding,
 N=181

The response variable was recorded for all participating infants *LRTI indicates lower respiratory tract infection; URTI, upper respiratory tract infection

Infants seen
during the

study period = 310

Infants excluded=60

Reasons:
  16: weight <2500 g
  or gestation <37 weeks
  15: change of residence during
  the study period
  29: attendance at <75% of healthy
  baby program appointments

Three months

General scheme of the study 

Cohort study to determine the influence of type of infant feeding on the incidence of respiratory tract infections

Material and methods
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Results 

Three comparisons were used: at birth, 3 months and 6
months of age. Type of feeding was compared with the in-
cidence of respiratory infections during the period imme-
diately afterward, ie, type of feeding at birth was compa-
red with the incidence of infections during the period
from 0 to 3 months, feeding at 3 months with infections
from 4 to 6 months, and feeding at 6 months with infec-
tions from 7 to 12 months. This type of analysis made it
possible to control for reverse causality bias.14-16 Tables 1,
2 and 3 show the distribution of independent variables
with respect to the main study variable (type of feeding) at
birth, at 3 months and at 6 months of age.
The relation between type of feeding at birth and the in-
cidence of LRTI and URTI during the first 3 months of
life is shown in Table 4. There was a significant relations-
hip between the number of persons in the household and
the incidence of LRTI (OR, 1.87; 95% CI, 1.18-2.95).
There was also a significant relationship between familial
antecedents of atopy and increased incidence of LRTI
(OR, 2.96; 95% CI, 1.19-7.40). No association was detec-
ted for smoking habit, parents´ educational level or mot-
her´s age (all 95% CI included the value of 1). There was
no association between the incidence of LRTI and smo-
king, parents´ educational level, mother´s age, number of
persons in the household, familial antecedents of atopy, or
day care use (all 95% CI included the value of 1).
The relationship between type of feeding at 3 months and
the incidence of LRTI and URTI during the period from
4 to 6 months of age is shown in Table 5. There was a sig-
nificant relationship between the number of persons in the
household and the incidence of LRTI (OR, 1.62; 95% CI,
1.07-2.44). The relationship between day care use and an
increased incidence of LRTI was also significant (OR,
4.52; 95% CI, 1.20-17.10). No associations were detected

– Mother´s age was recorded in years.
The response variables (cumulative incidence of LRTI and
URTI) were recorded independently by two researchers
who were unaware of the participants´ exposure status re-
garding the independent variables (type of feeding, poten-
tial confounders). Two other researchers who were unaware
of the results for the response variables recorded the inde-
pendent variables. This diminished the possibility of intro-
ducing bias due to prior knowledge of exposure status or di-
sease status.

Sources of information 
Data on type of feeding. This information was obtained from the
record sheets for all scheduled appointments in the HBP, and
from the information on body weight obtained by the nursing
service and included in the child´s medical record.

Data on episodes of infection. a) clinical course sheets from all me-
dical records were reviewed; b) reports given to the patient after
an emergency visit to the health center. These reports are then
given to the pediatrician or primary care physician at the next
scheduled appointment. c) reports given to the patient after an
emergency visit to the reference hospital.

Statistical analysis 
Bivariate analysis. Parametric tests (Student-Fisher´s t test) for
comparison of the means. The magnitude of the effect between
different groups was expressed as relative risk (RR) with 95%
confidence intervals (95% CI).

Logistic regression analysis. This technique was used to analy-
ze the relationship between type of feeding and the depen-
dent variables (LRTI and URTI). For this analysis, the de-
pendent variables were transformed into dichotomous
variables (0 episodes of LRTI vs ≥1 episodes, 0 episodes of
URTI vs ≥1 episodes). Logistic regression made it possible to
control for confounding variables and to take effect-modif-
ying variables into account. The results were expressed as the
odds ratio (OR) and 95% CI. An OR <1 indicated a protec-
tive effect of BF.20

Distribution of potential confounders and effect modifiers according 
to type of infant feeding at birth 

BF (No.=218) AF (No.=32)

Quantitative variables

Smoking, mother (cigarettes/day) 3.7 (SD. 6.6) 5.2 (DE. 8.1)

moking, father (cigarettes/day) 8.9 ((SD. 11.7) 11.8 (DE. 11.7)

Education, mother 1.15 ((SD. 0.75) 1.33 (DE. 0.76)

Education, father 0.72 ((SD. 0.70) 0.58 (DE. 0.77)

Mother´s age (years) 28.9 ((SD. 4.8) 29.8 (DE. 5.3)

Number of persons in the household 3.5 ((SD. 0.8) 3.9 (DE. 0.8)

Qualitative variables 

Antecedents of atopic disorder 35.9% 41.7%

Sex (percent males)) 45% 33.3%

BF indicates breastfeeding alone+mixed feeding (breastfeeding alone, 211 infants; mixed feeding, 7 infants); AF, artificial feeding.

TABLE

1



ORIGINAL ARTICLE

272 | Aten Primaria 2002. 31 de march. 29 (5): 268-277 | 42

Buñuel Álvarez JC, Vila Pablos C, Puig Congost M, Díez García S, Corral Tomàs A and Pérez Oliveras M.–
Influence of type of infant feeding and other factors on the incidence of respiratory tract infections 
in infants followed at a primary care center 

for smoking, parents´ level of education, mother´s age or
familial antecedents of atopy (all 95% CI included the va-
lue of 1). The incidence of URTI was not associated with

smoking, parent´s level of education, mother´s age, number
of persons in the household, familial antecedents of atopy
or day care attendance (all 95% CI included the value of 1).

Relationship between type of feeding at birth and
incidence of respiratory infections (LRTI and URTI) 
during the first 3 months of life

RR (95% CI) Student-Fischer’s t test OR* (95% CI)

LRTI 1.05 (0.34-3.22) P=94 0.98 (0.25-3.8)

URTI 1.52 (0.94-2.46) P=0.31 0.71 (0.28-1.80)

LRTI indicates lower respiratory tract infection; URTI, upper respiratory tract
infection; RR, relative risk; 95% CI, 95% confidence interval; 
OR, odds ratio. 
*Calculated with logistic regression.

TABLE

4
Relationship between type of feiratorios 
(ITRI y ITRS) entre los 4 y 6 meses 
de edad

RR (95% CI) Student-Fischer’s t test OR* (95% CI)

LRTI 1.16 (0.67-2) P=0.65 0.89 (0.42-1.9)

URTI 1.18 (0.95-1.46) P=0.32 0.75 (0.43-1.3)

LRTI indicates lower respiratory tract infection; URTI, upper respiratory tract
infection; RR, relative risk; 95% CI, 95% confidence interval; 
OR, odds ratio. 
*Calculated with logistic regression.

TABLA

5

Distribution of potential confounders and effect modifiers according to type 
of infant feeding at 6 months

BF (No.=69) AF (No.=161)

Quantitative variables 

Smoking, mother (cigarettes/day) 2.3 (DE. 5.6) 4.5 (DE. 7.1)

Smoking, father (cigarettes/day) 5.3 (DE. 9.2) 10.9 (DE. 12.6)

Education, mother 0.75 (DE. 0.74) 0.69 (DE. 0.70)

Education, father 1.07 (DE. 0.7) 1.20 (DE. 0.77)

Mother´s age (years) 28.7 (DE. 4.8) 29.8 (DE. 4.7)

Number of persons in the householdr 3.7 (DE. 0.9) 3.5 (DE. 0.7)

Qualitative variables

Antecedents of atopic disorder 26.5% 39.8%

Attending day care 17.6.2% 26.6%

Sex (percent males) 45.6% 42.5%

BF indicates breastfeeding alone+mixed feeding (breastfeeding alone, 38 infants; mixed feeding, 31 infants); AF, artificial feeding.

TABLE

3

Distribution of potential confounders and effect modifiers according 
to type of infant feeding at 3 months

BF (No.=146) AF (No.=104)

Quantitative variables

Smoking, mother (cigarettes/day) 2.7 (DE. 5.6) 5.5 (DE. 7.9)

Smoking, father (cigarettes/day) 8.3 (DE. 11.8) 10.6 (DE. 11.6)

Mother´s age (years) 29.6 (DE. 4.9) 28.3 (DE. 4.7)

Education, mother 1.02 (DE. 0.74) 1.39 (DE. 0.70)

Education, father 0.82 (DE. 0.71) 0.53 (DE. 0.66)

Number of persons in the household 3.6 (DE. 0.9) 3.5 (DE. 0.8)

Qualitative variables 

Antecedents of atopic disorder 33.8% 40.2%

Attending day care 6.2% 4.1%

Sex (percent males) 45.2% 41.6%

BF indicates breastfeeding alone+mixed feeding (breastfeeding alone, 99 infants; mixed feeding, 47 infants); AF, artificial feeding.

TABLE

2
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The relationship between type of feeding at 6 months and
the incidence of LRTI and URTI during the period from
7 to 12 months is shown in Table 6. There was no asso-
ciation between the incidence of LRTI and smoking, pa-
rents´ educational level, mother´s age, number of persons
in the household, familial antecedents of atopy, or day ca-
re attendance (all 95% CI included the value of 1). Nor
was there any association between the incidence of URTI
and smoking, parents´ educational level, mother´s age,
number of persons in the household, familial antecedents
of atopy or day care attendance (all 95% CI included the
value of 1).

Discussion 

In this study no protective effect of BF was found in com-
parison with AF in decreasing the incidence of LRTI or
URTI. These results are consistent with other studies in
industrialized countries.21-23 However, some studies in
settings with well developed heath care systems have re-
ported such a protective effect.24-26 The relationship bet-
ween type of infant feeding and the incidence of infections
has been evaluated mainly in analytical studies. In this ty-
pe of design it is not always easy to avoid systematic errors
that compromise or even invalidate the results. Variations
in the study design might help explain the inconsistencies
between the results of research in countries with a well de-
veloped model of health care. However, one recent study
that might help to clarify the situation is a multicenter,
randomized clinical trial involving 17 046 mothers and
their infants in 31 maternity hospitals in Belarus, where
the national health system ensures universal coverage avai-
lable to all inhabitants, as in other European countries.
The aim was to evaluate the effectiveness of a program to
promote BF (study intervention) on the duration of this
type of feeding and on infectious processes, including res-
piratory tract infections, during the first year of life. The
control group consisted of mothers who also used BF but
did not participate in the promotional program. The pro-
gram was effective in increasing the intensity and duration
of BF and in decreasing the incidence of episodes of acu-
te gastroenteritis and atopic eczema among infants in the

intervention group. However, no decrease was seen in the
incidence of respiratory tract infections in these babies.27

In the present study every attempt was made to reduce the
presence of bias in order to ensure internal validity. Rever-
se causality bias was controlled for in the statistical analy-
sis by linking the independent variable (type of feeding)
with the incidence of respiratory infections during the
subsequent period. This strategy has been used by other
authors in recent studies that investigated working hypot-
heses similar to the one we tested.17,23 Moreover, the per-
sons who recorded type of feeding and potential confoun-
ding variables (independent variables) were unaware of the
value of the dependent variables (number of episodes of
LRTI and URTI), and vice versa: those who recorded the
LRTI and URTI data were blind as to the independent
variables. This diminished the possibility of bias due to
prior knowledge of exposure or response.18

The historical cohort design was chosen for this study.
This type of study is used when both exposure and the di-
sease have already occurred. To be useful, the data for the
factor of interest and the dependent variables must be re-
corded carefully and completely.28 This type of design was
considered most appropriate for the present study for se-
veral reasons. Firstly, in our center good records are kept
for pediatrics activities, both preventive (HBP sheets) and
care-related (clinical course sheets, emergency visit re-
ports). Furthermore, after each emergency visit the patient
is given a personal report in which the diagnosis is indica-
ted. This report is given to the primary care physician at
the next visit during regular hours, so that it can be added
to the center´s medical record. The medical record also

What is known about the subject 

• Breastfeeding has been shown effective in decreasing
the incidence of respiratory infections in developing
countries.

• Data on the effectiveness of breastfeeding in
decreasing the incidence of respiratory infections in
industrialized countries are contradictory.

What this study contributes

• This study analyzes the relationship between
breastfeeding and the incidence of respiratory
infections and takes into account possible biases from
confounding factors.

• In our setting breastfeeding had no protective effect in
diminishing the incidence of respiratory infection.

Discussion

Key points

Relationship between type of feeding at birth and
incidence of respiratory infections (LRTI and URTI) 
from 7 to 12 months of age 

RR (95% CI) Student-Fischer’s t test OR* (95% CI)

ITRI 1.17 (0.67-2.01) P=0.66 0.65 (0.27-1.6)

ITRS 0.97 (0.86-1.1) P=0.85 0.66 (0.27-1.6)

ITRI: infección del tracto respiratorio inferior; ITRS: infección del tracto
respiratorio superior; RR: riesgo relativo; IC del 95%: intervalo de confianza
del 95%, y OR: odds ratio.
*Cálculo realizado mediante regresión logística.

TABLE

6
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contains the reports given to the patient at the reference
hospital emergency service, if the patient was seen there
first. Our center holds medical records for more than 95%
of the children who live within the basic health area it ser-
ves (according to the latest municipal census). This makes
it possible to obtain detailed medical information on our
users.
One of the limitations in the present study is the possible
underrecording of the dependent variables. Some parents
might have visited a private practitioner on some occa-
sions, and in some cases the reports from the reference
hospital emergency room might not have reached the pri-
mary care physician. The possible effects of these factors
were minimized by using strict inclusion criteria for the
participants. These criteria were aimed at selecting a sam-
ple of parents likely to comply with the recommendations
of the HBP (ie, parents who preferred to bring their child
to our health center). These efforts notwithstanding, it is
likely that some episodes of respiratory infection went un-
recorded. This situation may have contributed to the weak
association between type of feeding and the incidence of
respiratory infections. Another possible limitation is type
II error, ie, the existence of a statistically significant diffe-
rence in the reference population that went undetected in
the sample we selected because of small sample size for so-
me of the comparisons.18

This is the first study in our setting to evaluate the effect
of type of infant feeding on the incidence of respiratory
infections while trying to control for possible confounding
factors that might influence the relationship. Although the
cumulative incidence of LRTI was slightly higher in all
periods in babies who received AF, the difference never re-
ached statistical significance and cannot be considered cli-
nically relevant. The most likely explanation for this nega-
tive result is that in a setting such as ours, where the
economic and health care environment is highly develo-
ped, BF has no protective influence on the incidence of
respiratory infections, although such an influence has cle-
arly been demonstrated in developing countries.1-8

A secondary objective of this study was to analyze the in-
fluence of other variables on the incidence of respiratory
tract infections. A number of factors that increased the in-
cidence of LRTI were identified, ie, number of persons in
the household, personal antecedents of atopic disorder in
either or both parents, and day care use. Several earlier stu-
dies have noted these associations,29-31 and other authors
have emphasized the clear association between day care
use and an increase in the cumulative incidence of LR-
TI.29-31 Interventions aimed at modifying this factor are
possible to try to reduce the number of respiratory proces-
ses; for example, appropriate training of day care staff
helps to decrease the incidence of respiratory infections in
children younger than 2 years.32 The strong association
with familial antecedents of atopy is interesting and
should be communicated to the parents, as in these fami-

lies day care services may represent an additional increase
in the risk of respiratory infections.
To conclude, this study of BF did not show any significant
or clinically relevant decrease in the cumulative incidence
of LRTI or URTI. Our findings agree with those of Kra-
mer et al,27 whose data can be considered the most solid
currently available, as the study design they used—a ran-
domized clinical trial—is the most powerful method for
documenting possible causal relationships.18 These results
support the hypothesis that BF in settings where health
services are highly developed is of secondary importance
as a protective factor, in comparison to other variables such
as the number of persons in the household, antecedents of
atopy in one or both parents, and day care use. Further
prospective cohort studies that take all potential confoun-
ders into account will be needed in our setting to evaluate
the possible protective efficacy of BF. Moreover, these fu-
ture studies should be designed with adequate statistical
power to confirm or rule out the theoretical protective ef-
fect of breastfeeding alone or in combination with formu-
la feeding, in order to verify or refute the results of earlier
studies.17
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Research efforts aimed at demonstrating the benefits of
human milk in our species continue to be important, and
studies constantly report new discoveries of the potential
health benefits of breastfeeding.1 There is widespread con-
sensus among specialists in this area of research that hu-
man milk and breastfeeding are the best options for favo-
ring growth and development in newborns, and that
breastfeeding significantly decreases the risk of a number
of acute and chronic diseases.2,3 Specifically, the beneficial
effects of breastfeeding in reducing the incidence and se-
verity of infectious diseases have been documented for
acute gastroenteritis, respiratory infections, otitis media,
bacteremia, bacterial meningitis, urinary tract infection
and botulism.
Despite the constant improvements that the infant food
industry has incorporated into formulas for artificial fee-
ding, baby formulas are still far from similar to human
milk. However, this does not mean that the differences are
easy to measure, or that significant differences in the be-
neficial effects of breastfeeding can be shown for certain
variables. It is not hard to understand why findings that
favor breastfeeding may not become evident in certain set-
tings (eg, in industrialized countries, if what is being me-
asured is the decrease in mortality). Nevertheless, in other
settings deficient health and environmental conditions can
reveal differences between breastfeeding and artificial fee-
ding in terms of mortality due to acute gastroenteritis.4

The study by Buñuel Álvarez et al5 in this issue of ATEN-
CIÓN PRIMARIA is of great interest because these authors
investigated the relationship between type of infant fee-
ding during the first 6 months of life and the incidence of
respiratory tract infections during the first 12 months in a
population of Spanish infants. They controlled for a num-
ber of other variables (day care attendance, familial ante-
cedents of atopic disorders, parents´ smoking habit and le-
vel of education, and number of persons in the household)
that can influence these infections and that many studies
have found to act as confounders. The main conclusions
are that breastfeeding, in comparison to artificial feeding,
has no protective effect on the incidence of upper or lower
respiratory tract infection during the first year of life, whe-
reas other variables such as the number of persons in the

household, familial antecedents of atopy and day care use
are related with a higher incidence of lower respiratory
tract infections.
The merit of this study, carried out in primary care centers
in Spain, is twofold: this is the first study of its type to use
appropriate methods to investigate this complex hypothe-
sis, and it is the first to provide evidence of a lack of any
protective effect of breastfeeding on respiratory infections
in the reference population.
Whether breastfeeding confers any protection against res-
piratory infections is a highly controversial topic, and pu-
blished studies have reached opposite conclusions.6,7 Se-
veral explanations have been offered for these differences:
methodological problems have been noted in some stu-
dies, while other analyses have claimed that the protection
afforded by breastfeeding against respiratory infections is
limited to industrialized countries. The most important is-
sues that need to be faced in future studies that set out to
resolve the controversy are appropriate control for possible
confounding variables, use of a long-term prospective de-
sign, appropriate definition of the type of respiratory in-
fection to be studied, and a sample size large enough to

Key points

• There is a broad consensus that human milk and bre-
astfeeding are the best options for newborns, and that
they significantly reduce the risk of a number of acu-
te and chronic diseases.

• Whether breastfeeding protects against
respiratory infections is controversial, as studies
to date have reached opposite conclusions.

• Research on respiratory infections and
breastfeeding has probably been beset by too
many confounders that need to be controlled
for, and that can obscure the possible protective
effect of breastfeeding.

• The article by Buñuel Álvarez et al represents a
contribution of great interest in an area where
much work remains to be done.
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analyze the protective effect of prolonged breastfeeding in
the absence of any other type of feeding in populations
where the prevalence of prolonged breastfeeding exclusi-
ve of other types of infant feeding is low.
Research on respiratory infections and breastfeeding has
probably been beset by too many confounders that need
to be controlled for, and that can obscure the possible
protective effect of breastfeeding. How the variable «res-
piratory infection» is defined is also important, as upper
airway infections are of less concern than lower airway in-
fections—although it can be difficult to distinguish one
from the other. The advantages of using a prospective de-
sign are obvious. In conclusion, the article by Buñuel
Álvarez et al is of great interest in an area where much
work remains to be done. Regrettably, pitfalls in the de-
sign of these studies and the lack of financial support to
perform them will keep us from obtaining, at least in the
near future, the answer to a question we should all be as-
king: how much protection does prolonged breastfeeding
exclusive of other types of feeding provide against respi-
ratory infections in countries with well developed health
care systems?
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