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Abstract

Papers on child-care attendance as a risk factor for acute respiratory infections
and diarrhea were reviewed. There was great variety among the studies with regard
to the design, definition of exposure and definition of outcomes. All the traditional
epidemiological study designs have been used. The studies varied in terms of how
child-care attendance in general was defined, and for different settings. These
definitions differed especially in relation to the minimum time of attendance
required. The outcomes were also defined and measured in several different ways.
The analyses performed were not always appropriate, leading to sets of results of
uneven quality, and composed of different measures of association relating different
exposures and outcomes, that made summarizing difficult. Despite that, the results
reported were remarkably consistent. Only two of the papers reviewed failed to
show some association between child-care attendance and increased acute
respiratory infections, or diarrhea. On the other hand, the magnitude of the
associations reported varied widely, especially for lower respiratory infections.
Taken together, the studies so far published provide evidence that children attending
child-care centers, especially those under three years of age, are at a higher risk of
upper respiratory infections, lower respiratory infections, and diarrhea. The studies
were not consistent, however, in relation to attendance at child-care homes. Children
in such settings were sometimes similar to those in child-care centers, sometimes
similar to those cared for at home, and sometimes presented an intermediate risk.

Resumo

Infeccbes respiratdrias, epidemiologia.Foram revisados artigos sobre freqiiéncia a servicos de cuidado infantil (ndo
Diarréia, epidemiologia. Fatores de residencial) e sua associagdo com infecgdes respiratorias e diarréia. Encontrou-

risco. Creches.

se grande variagdo entre os estudos em relacdo ao seu desenho e a definicdo
das exposicdes e desfechos. As analises realizadas ndo foram sempre adequadas,
levando a um conjunto de resultados de qualidade desigual, composto de
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diferentes medidas de associacao ligando exposi¢des e desfechos diferentes, e
de dificil sumarizacao. Apesar das diferencas, os estudos se mostraram
consistentes no sentido de associar a freqiiéncia a creches com um maior risco de
infec¢Bes respiratorias e diarréia. Por outro lado, a magnitude das associacdes
encontradas variou bastante. Com relagdo a creches residenciais, no entanto, os
resultados sé@o conflitantes. Alguns estudos encontraram que criancas nestas
creches sdo semelhantes as cuidadas em casa, outros que elas séo semelhantes as
que freqiientam creches e ainda outros que encontraram riscos intermediarios
entre os dois grupos.

INTRODUCTION and the care providers have been studied within
several different perspectives: psychological,

In the developed world, a large and variable developmental, educational, and economic.
proportion of preschool children are attending

) ) ) Epidemiological studies of the health effects of out-
different forms of out-of-home child care. Child-care

e ) ) of-home care, however, are not numerous. Nearly all
center§, institutional settlngs where chllglren are caredOf them have been undertaken in developed countries,
for during the day, us.uallylln a schoql-hke structure, specially in the US and Scandinavia. Although most
play a central .role in this scenanq. It has.been suggested that children attending child-care centers
estimated that, in the US the .propor.tlon of children were at a higher risk of infections than those cared for
under 6 years of agf attendm?g ch|Id—car_e centersat home, in several studies the results cannot be taken
ranges between 169%° and 229. A proportion of _atface value because of design and analysis problems.
11% was reported for New South Wales, Australia, The questions most frequently addressed were whether

; o L1 . : :
'E 199% .I ngherr].;I)roportlons are found 'r:‘ countries  qpjigren attending child-care centers were at a higher
that run large child-care programs, such as SWedenrisk of common childhood infections, such as

where it has been estimated that 32% of all presChOOIrespira’cory infections and diarrhea. Papers published

children attend municipal child-care centers aftne since the seventies that covered these outcomes have
Less information is available for the developing been reviewed in the present work.
co_untnes especially relat_mg to servpes othe_r thanCHILD-CARE ATTENDANCE
chlld-cgre cepters. In Brazil, the proporﬂgn of children AND CHILD MORBIDITY
attending child-care centers in a few cities has been . .
estimated for the present study on the basis of dataUpper Respiratory Infections (URI)
from the local authorities and the 1991 National A review by Haskins & KotcH concluded that
Census. In Fortaleza, in the poorer Northeasternstudies published prior to that date agreed on
region, approximately 5% of preschool children were attributing greater risk of upper respiratory infections
found to be attending free (public and philanthropic) to children enrolled in child-care centers, although
child-care centers (data from the State Secretariat ofno evidence of a similar association with lower
Social Welfare). In Campinas and S. Paulo, in the respiratory infections (LRI) was provided. Younger
Southeast, it was estimated that 13% and 10% of thechildren, especially infants, were the groups
preschool children were attending free child-care identified as being at the greatest risk. The readers
centers (data from the Campinas Municipal Educationwere warned, however with regard to the great
Secretariat, and the S. Paulo Municipal Social Welfare difficulty experienced in reviewing the papers,
Office). In Pelotas, where a survey has recently beenmainly due to the different age ranges studied and
finished, the number of children in child-care centers the variety of age groupings, the variety of definitions
represented 14% of the preschool population: 8% inused for respiratory infections, and design flaws
free child-care centers, and 6% in private child-care resulting in inadequate comparison groups.

centers (author's unpublished data). Indeed, those studies had the merit of being

The quality and type of care provided for the pioneers in the area, but had considerable design
children has been an object of concern and study forproblems, making it difficult to draw firm
many years, the first studies in the health area datingconclusions from them. For instance, one study used
from the late 1940452 Children under child care an external comparison grotipanother used
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different methods to collect data from children in children. The second study found age to modify the
child care and children cared for at héPaed another  effect of child care center attendance. Children aged
had a very small sample size, with children in child 1 in child care centers had a relative risk of 1.7 (1.4—
care coming from only one cemtevlore recent studies  2.0), children aged 2 had a relative risk of 1.2 (1.0—
have improved their methods, but there are still many 1.5), and children over 2 years old did not differ from
problems, as discussed in a later section. children cared for at home. In Petersson’s study,
The study designs used include all the standardCh”dren in child-care homes had an intermediate risk

epidemiological designs, and the definitions of child- relative to those under home care and in child-care

care attendance and risk factors varied widely. Thecen;grs (RR= E'?’; 95% C:]le'o_l'?])' Louhlalzf;)und
result is a collection of different measures of "° iference between child-care homes and home

association relating slightly different exposures and care. The main problems with Petersson’s study were
the lack of control for potential confounders, and
probably the quality of information collected from
records. The latter problem seems to be even more

All the studieg’ 101923273339yt twd*2found an  serious in the study by Louhiala et al as 12 months is
increased risk of URI among children attending child- a very long recall period, especially considering that
care centers. Despite the variety of methods usedihe questionnaires were sent by mail and no
the relative risks reported did not vary widely, most interviewer was there to help recollections. Also,
studies reporting a relative risk below two. there was a non-response rate of 20%.

Two cross-sectional studies undertaken in the US A further historical cohort was built by Collet et
looked at the 2-week period prevalence of acuteal.” with the information collected at the entry
respiratory infections (ARI) among children 0-59 interview of a cohort study carried out in France. The
months of agé'. The main exposure studied was objective was to assess the effect of enrolment in
child care attendance defined as care with at leastchild care on the first occurrence of URI with fever,
one unrelated child for at least 4 hours per week bywheezy bronchitis and acute otitis media. Children
Fleming et al® and for at least 10 hours per week by were matched by age at 3, 5, 7 and 9 months of age
Hurwitz et al*® Both studies reported an adjusted and those who had just started child care were
prevalence ratio of 1.6 comparing children in child compared with the ones who had not yet been
care with children cared for at home. This result enrolled in child care, using morbidity information
applied to all children in Fleming’s stufyHurwitz from the 2 subsequent months. Children at 3, 5 and
et al’® reported an interaction between age and 7 months of age were found to have a higher risk
siblings: children aged 1-17 months had a prevalence(1.7, 2.1 and 2.4 respectively) of a first episode of
ratio of 1.6, while children 18—35 months of age had URI with fever in the first 2 months of enrolment.
a prevalence ratio of 3.4 if they had no siblings and The way the data were assembled, however, allowed
were not at an increased risk if they had siblings. for different recall periods as the ages varied at the

Two one-year historical cohort studies were time of recru_iting fqr the_study. Also, the very start
conducted in Scandinavia by Petersson &t ad of young children in child care probably offers a
Louhiala et #. In one study, morbidity information poten.tial for regall b.ias, as parents will be especially
of children aged 1-3 years was collected from attentive to their children’s health.
medical records, and attendance at child-care centers  Among the studies using a prospective cohort
and child-care homes was informed by the local design, all but one reported the mean number of
authority. No other information about the children episodes occurring during the follow-up period as
was available, and no potential confounders werethe measurement of occurrence. Gardner'@ware
controlled for. The other stutfyincluded children  the only authors to report the results of their one-
1-7 years old and all the information was collected year follow-up study as incidence rates, but relative
from the parents, by mailed questionnaires, coveringrisks were not presented. The 131 children in the
the past 12 months. The first study reported a crudestudy were visited weekly at home, from birth to 12
relative risk of 1.58 (1.28-1.95) comparing ARI months of age. Different child-care settings were
incidence between child care center and home-caredassessed conjointly, and no association with URI was

risk factors, presenting a real challenge to the
reviewers who wish to correlate the results.
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found (the relative risk for URI was 1.2, as calculated centers (> 40 children) had risks closer to children
from a table). Significant results concerning LRI were in child-care homes. Two possible explanations
found and are discussed in a later section. must be considered when interpreting these results.
Firstly, for all centers, there was only one person
responsible for assessing and recording morbidity,
which may have led to under-reporting in the larger
centers. Secondly, the participating centers were

Bell et al* were interested in morbidity and costs
of medical care as associated with child-care
attendance. Using linear regression to model the

number of illness episodes, and controlling for . .

. . ) selected for their convenience and self-reported
socloeconomic and Qemographlc factors, no ability to cope with the study, which may have led
association tl)tletween.chnd-cr_;\re home attendance an 0 some selection bias. Other possible explanations,
URI, LRI, otitis media, or diarrhea was found. As as argued by the authors, are the better quality of

regards child-care centers, the only significant ggyice offered by the larger centers, the use of
association found was with otitis media. The mean purpose-built buildings and the organization of the

monthly cost of the care of child-care center .hidren into classes of similar ages.
children, perhaps the outcome best measured by this
study, was 83% above that for home children, One case-control study, by Woodward et ah
mainly due to the higher frequency of Australia, used a survey responded to by 2,618
tympanostomy tube placements in this group. In households (53% of those contacted replied) which
general, the risks found for children in child-care inquired about the occurrence of respiratory diseases
homes were intermediate in relation to home carein 0-6 year-old children in the previous 12 months
and child-care centers. to identify cases and controls. Based on the answers,
S children in the upper and lower quintiles of the
~ Asimilar finding was reported by Wald et?l.  rogjting distribution were classified as being “prone”
in a three-year follow-up study. The data were (cases) or “not prone” (controls) to respiratory
analyzed separately for each year, and the samqnesses. Both regular and occasional child-care
pattern was found for each follow-up year. Relative aitendance were associated with higher “proneness”
risks for URI abstracted from the graphs are aroundyq respiratory illness, with odds ratios respectively
1.6 for child-care center children relative to home of 2.9 and 1.8. However, as pointed out in a |&ter
children. No relative risks or confidence intervals there were indications of selection and information
were reported in the paper, and significance tests arejas, suggested by the poor response rate, the much
difficult to interpret as comparisons between child higher proportion of children in child care in the study
care settings for each follow-up year were made bythan in official estimates, and the fact that less than
means of multiple independent t-tests, inappropriate 25% of the original sample was interviewed at home.
in the circumstances. Also, no control of potential

confounders was attempted. Despite the variability in terms of study designs

and definitions of outcomes and exposures, these

A third cohort study was carried outin France, stydies taken together provide convincing evidence
by Collet et &, primarily to assess the effect of that children attending child care, and especially
different types and sizes of child care settings on child-care centers, are at a moderately higher risk of
the occurrence of repeated infections in the yRr| than children cared for at home. In relation to
children. Differently from other studies, children children attending child-care homes, however, the
in child-care homes were used as the comparisonresults are less clear. From the five studies that
group, as the data for home children were not reported risks separately for child-care centers and
comparable to those for the other groups. In fact, child-care home$232733 three of them found that
data were also collected in slightly different ways child-care homes presented an intermediatéigk
for children in child-care centers and child-care between child-care centers and home care, one found
homes. Relative risks were not reported. The similar risks for home care and child-care hoffes
general tendency found in the study was for higher and one found no association &t &hken together,
risks of repeated infections (URI, otitis media, and these studies suggest that child-care homes offer a
diarrhea, among others) among children in small lower risk of URI than child-care centers, although
child-care centers (< 40 children) compared to stronger evidence of where this risk lies in relation
children in child-care homes. Children in large to home care is still lacking.
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Lower Respiratory Infections (LRI) admissioA The odds ratio for children attending

child-care centers (adjusted for several potential
confounders) was 2.96 (p < 0.05) relative to children
cared for at home. Children attending child-care
homes were not at a significantly higher risk than
those in home care (adjusted OR =1.13, p > 0.05).

Three cohort and three case-control studies
reporting on the association between LRI/pneumonia
and child-care attendance were identified. The cohort
studies were based on birth cohorts that were
followed for one yedt, two yeard' or three yeat&

The first study, by Gardner et &(1984) , enrolled The other 2 case-control studies were carried out
131 children, and detected iliness by means ofjn Brazil, based on similar protocols, to study risk
frequent home visits. Diagnoses were made by fctors for pneumonia. The cases were identified in
medical personnel and child-care attendance washospitals, and the diagnosis of pneumonia was
defined as consistent attendance for at least 5 monthgstaplished by X-rays. The controls were identified
at child-care centers or mother’s day out. The otherfom the neighborhood of each case, and matched
two studies recruited significantly more children py age. One was carried out in Fortatézim the
(approximately 1,200) who were enrolled in a health Northeast, by the sea and very near to the Equator.

maintenance organization. Diagnoses were made byTne other took place in Porto Aledfiein the sub-
physicians seeing the children at the clinic. In both {rgpjcal South of Brazil.

studies details of child-care attendance such as type

of setting, number of unrelated children present, and In Fortaleza, the odds ratio for attendance at child
smoking were explored. care facilities compared to home care was 5.2 (2.1-

12.8; adjusted for income and parental education).
In Porto Alegre, the OR for child-care center
attendance (adjusted for father’s education, age and
sex) was 11.8 (5.2-26.5). The difference between
these studies is striking, especially because the higher
risk was found in the wealthier area. The cases were
verified by the same radiologist, but there may have
een some variation in the definition of child-care

Gardner et al® reported a significant crude
association between LRI and child-care attendance
(RR =1.4, p=0.01, calculated from the table). The
occurrence of pneumonia was approximately fourfold
in the child-care group, but significance was not
achieved probably due to the small number of
episodes recorded. Adjusted analyses were no

reported. Marbury et difound an overall relative attendance, which was not clearly defined in either

risk 9f 2 for children in child care. The adJUSt?d report of the studies and may not have been clearly
relative risks found for care at own home (with defined to the respondents. It seems unlikely,

someo_ne other than the parents), child-care home%owever, that such possible variations might account
and child-care centers Were.1.7 (1'4_?'1?' 2'9 (1'7_f0r the difference in the magnitude of risks. Longer
2.3)and 2.3 (_1'9_2',8)' The |nc.reas.e n ”SI,( d_'d not periods spent indoors and less ventilation in Porto
vary substantially with group size either. Similarly, Alegre, resulting from the colder climate seem to be
Holberg et ,dF did not f|r.1d any clear a§SOC|at|on of the most likely explanations. Another source of bias,
LRI with child-care setting or group size. Reported however, must be considered. Given that the cases
oqu ratios referred to Ch"‘?"e” in out-of-_home Care \vere selected in the pediatric outpatient clinics of
Wlt.h 3 or more unrelated children. The adj.usted odds hospitals, it may be that a larger proportion of mothers
ratios found were 2.13 (1'1__4'1) for children 0-3 who have children in child-care centers seek medical
months, 2.23 (1..3—3.7) for children 4-6 months, 1.65 care at the hospitals compared with those who keep
(1'1_,2'5) for children 6-12 months, 1.58 (1'1._2'2) their children at home, who may favor the local health
for children 1-2 years, and 2.04 (1.4-3.0) for children centers. This may be the case by the conjunction of
2-3 years old. An odds ratio f(_)r all ages was Not o factors. Firstly, most mothers of children in child
reported, nor was any test for interaction between care work outside the home, and consequently are
exposure and age. busy for most of usual working hours. Secondly, in
The first of the 3 case-control studies was basedBrazil, the hospitals run clinics working 24 hours a
on four hospitals in Atlanta (USA), where the parents day and these might be more accessible to the
of cases (children admitted to hospital with working mothers than the local health centers that
pneumonia or bronchiolitis) and age/sex-matched usually close by 6 p.m. Finally, it is important to
controls were interviewed by telephone shortly after consider that the confidence intervals in both studies
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are quite wide, as the proportion of children in child Two case-controls studies exploring risk factors
care was relatively small (1.2% and 2.7% in the for acute diarrhea found similar significant effects
control group in Fortaleza and Porto Alegre of child-care attendance. One was carried out in
respectively). S. Paulo (south-eastern Brazil), where cases and
controls were drawn from the emergency room of a
municipal hospitdl The other study was carried out
in Houston (southern USA), and subjects were drawn
from a prepaid health care cliftin S. Paulo, the
odds ratio for child-care center exposure in the week

The studies are consistent in attributing a higher
risk of LRI or pneumonia to children attending child
care, and provide convincing evidence of such an
association. The studies carried out in the US found
somewhat lower risks than those in Brazil. It may i ) )
be that child care is indeed associated with higherprevlous to recrunmept into the study was 2.3
risks in developing countries than in developed (p<0.01). Ir_] Houston it was 2_'4 (1_'6_3'7)' Other
countries. But results are not directly comparable, types of child car.e covered in this §tudy were
and the possible biases discussed above must bgttepdance at child-care homes, Ch'ld care by
taken into account. A study designed specifically relatives, and at mother's day out, which had odds

to assess the magnitude of this association is stillratiOS of 2'0_ (1.3-3.1), 2.0 (1.2-3.2), apd 1.8 (0.8~
lacking in the literature. 4.2) respectively. Also, compared to children cared

for at home, children in the first month of enrolment

The relative position of child-care homes in any child-care setting had an odds ratio of 3.1 (1.8—
relative to child-care centers, as before, is unclear.5 4) and children enrolled for 1 month or more had
Anderson et at.did not find any association an odds ratio of 2.0 (1.4-2.7).
between LRI and child-care homes, while Marbury
et al* and Holberg et &k found no difference
between the various forms of child care studied. In
fact, in both studies, groups of 3 or more children
were already at a higher risk than home cared
children independently of child-care setting.

A longitudinal study carried out in Frarfce
already discussed in a previous section, found a risk
of diarrhea approximately 5 times higher among
children attending small child-care centers compared
to that of children in child-care homes. The relative
risk for children in large child-care centers was about
Diarrhea half that for small child-care centers. Another
longitudinal study was carried out by Ojembarrena
Martinez et at®, with 512 children attending local
health centers. Children up to 3 years old in child
care were at a risk of diarrhea 2 to 3 times higher
than children cared for at home. Estimates were not
é)resented for older children.

The association between child-care attendance
and diarrhea was explored in the literature by studies
using cross-sectional, case-control and follow-up
designs. Alexander et alused data from the 1981
National Health Survey (US). Parents of children
aged less than six years were asked about th
occurrence of gastrointestinal illnesses in the A prospective cohort study was carried out in
previous two weeks. Adjusting for confounders, an Colombia, by Hillis et al, with children under 5
odds ratio of 3.5 (1.0—4.8) was found for children years attending 5 public child-care centers and age-
under 3 years of age attending child-care centers. Fomatched neighborhood controls. They were visited
older children, however, no association was weekly for 22 weeks, when the occurrence of diarrhea
demonstrated. The other cross-sectional study waswvas recorded. An overall relative risk of 1.6 (1.4—
nested in a cohort stutlAs the morbidity datawere 2.0) was found for child-care center children
not collected in a comparable way for the two groups compared to children cared for at home. The
of child-care center and home children, a series of 5maximum risk found was for children under 2 years
surveys covering the previous 2 weeks was used forof age (RR = 2.0, 95% CI 1.5-2.8). The study also
the comparison of diarrhea occurrence. The results,suggested that only children attending child-care
however, were reported as incidence rates. Child-carecenters full-time (more than 30 hours per week) were
center children were reported to have a significantly at increased risk of diarrhea. An interesting
higher risk of diarrhea when compared to home interaction between child-care center attendance and
children (RR = 1.6), while children attending child- socioeconomic status was found, with a clear trend
care homes did not differ from home children. to increasing risks from the lower to the higher strata
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(RRs 0.8, 1.6, 1.9, 3.3). This result suggests that forone person can record morbidity information from a
poor families, child-care center attendance may notnumber of children. But, if this is done, there is no
increase the risk of diarrhea, and might even be away to get comparable information for home
protective environment for the extremely poor. children, who are cared for by, usually, by the mother,
as happened in two of the studies revietfedihe
rapport of the respondents with the children will be
completely different, and the mothers will have spent

Again, the studies were consistent in attributing
a higher risk of diarrhea to children attending child

care. The best designed stuéifiés?® suggest that X i , ;
most of the day with the child, while the child-care

the relative risk associated with child care varies  will h ) fow h d
between 2 and 3.5 for children under 3 years of age.Sta wi gve .spent Just a few hours every day. A
better option is to use the parents as sources of
Alexander et al.and Bartlett et al.found that  information, and cope with the higher cost involved

children in child-care homes were not different from in getting the same information. The fact that parents
children cared for at home. Reves et’dbund an  of children in child care will have spent less hours

increased risk for child-care homes, but smaller thanwith their children is much less of a problem, as they
that associated with child-care centers. This piCturEare ||ke|y to be informed of any health prob]em

is similar to those relating to respiratory infections. presented by the child.

The fact that the position of child-care homes relative

to care at home and child-care centers oscillates fromhie
study to study is probably related to greater variety
in the characteristics and quality of the services
offered, and possibly, in the definitions used for child-
care homes.

Finally, there is the problem concerning the
rarchical organization of the children in child-care
centers. They are clustered in classes, and classes
are clustered in centers. Specially regarding
infectious diseases, it is likely that the outcomes are
not independent among children in the same class,
or even center, as the presence of one sick child is
bound to influence the occurrence of disease in the
others. The statistical models commonly used make
commonest problems of design and analysis relatedsuch.mdependence .an assymptlon. Th|§ problem is
specially important in longitudinal studies, where

to research into the health effects of child-care ™,
. children are enrolled from a few classes and centers,
attendance. The most basic problem relates to the

very definition of the exposure. Some studies did not so that the s_tudy gnds up with a refatively large

; . number of children in the same group. None of the
define clearly what attendance at child-care centers . . :

: . . . longitudinal studies reviewed here tackled, or even
or in other settings was, especially in terms of the .
time spent in child caté'127.32|n the other studies, acknowledged, this problem.
a variety of definitions was used. For example, “at ~ One way of coping with such situations is to
least once per week in the month preceding analyze the data using a multilevel mé#éltlat can
hospitalization?, and various cut-off points in terms cope with intra-group correlations. The additional
of hours per week (from 4 to 30 hours per week). difficulty here is that the children cared for at home
These differences make the comparison of studiesdo not share the same hierarchical organization,
very difficult, and perhaps definitions that are more making the use of such models much more complex.
closely related to the patterns of attendance could beThe simple solution to minimize the effect of such
used instead. Most children attend child-care centerswithin-class and center correlations is to enroll just
regularly full-time or part-time and these patterns afew children from each class and center. Again, the
could be reflected in the definitions by cut-off points strategy will increase costs as a larger number of
such as 15 hours per week for part-time attendancecenters will be required, and possibly more study staff
and 30 hours per week for full-time attendance. to do the follow-up.

QUESTIONS OF DESIGN AND ANALYSIS

The studies reviewed here illustrate very well the

Another important issue in this kind of study is
the need to obtain comparable data for attendees an€€CONCLUSIONS
non-attendees of child care, especially in relation to
the occurrence of disease. It is much easier to set-up The literature in the area provides a consistent
the children’s follow-up at the child-care centers, as indication that children attending child-care centers



Rev. Saude Publica, 33 (1), 1999 Child-care attendance and morbidity 105
www.fsp.usp.br/~rsp Barros, A. J. D.

are at a higher risk of respiratory infections and of-home child care should be carried out in different
diarrhea. What is less clear from the available regions and countries. It is important that greater
literature is the actual magnitude of the effects attention be devoted to child-care homes, as they
involved. The various methodological problems are a viable option to child-care centers that may
discussed above have probably contributed to theoffer lower risks than do the latter. More severe
variation of effects reported. Also, this variation is illnesses should be addressed, such as pneumonia.
likely to be associated with region, or country, and Itis only when there is a clear picture as to the risks
with quality of care. As a large proportion of the involved that any necessary, and more radical
preschool population is already enrolled in child changes, to child-care services can be proposed,
care, both in industrialized and in industrializing given the probability of the higher costs involved
countries, and probably an even larger proportion in such improvements. Parallel to that, studies on
will be involved in the future, it seems to be potential interventions in the child-care environment
important that further studies, set up specifically to aimed at reducing morbidity are needed as guides
assess the magnitudes of the risks involved with out-for managers and policy-makers.
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