
Abstract
Introduction: There is controversy about which health professional is the most adequate

–pediatricians (PED) or family practitioners/general physicians (FP/GP)– to provide health care
services to children and adolescents in Primary Care (PC). There are not previous systematic re-
views approaching this subject in the previously published literature. The objective of this study
is to compare health care provided between PED and FP/GP in the following aspects of the clin-
ical practice: antibiotic (ATB) prescription; diagnostic test indication; management of acute oti-
tis media (AOM), asthma, febrile syndrome, and several psychopathological conditions, and
preventive measures accomplishment.

Material and methods: Study design: Systematic review. Data sources: MEDLINE and
CENTRAL databases, TRIP Database and Google Scholar, were searched until December 2008
to retrieve original papers and systematic reviews comparing the clinical practice of both kinds
of health professionals. No language restriction was made. Study selection: studies of any kind
of design were included (cross-sectional, cohort, case-control and experimental) comparing
the clinical practice of PED and FP/GP. The references without original research were ex-
cluded (letters to the editor, editorials). The methodological quality of each study was assessed
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with the tool “OSTEBA; Critical Appraisal Cards”. Two reviewers assessed the quality of the
studies independently, achieving consensus in case of discrepancy. Seven pairs of reviewers
made the data extraction independently. Discrepancies were achieved by consensus.

Results: On average, FP/GP prescribed more ATB than PED in upper respiratory tract in-
fections of probable viral etiology –odds ratio (OR): 1.4; 95% confidence interval (95% CI):
1.1-1.8–; PED were more likely to adhere to clinical guidelines recommendations on febrile
syndrome management (OR: 9; 95% CI: 3-25) and on attention deficit disorder with/without
hyperactivity (OR: 5; 95% CI: 3-11), and showed more resolution capacity on other highly
prevalent conditions in children and adolescents (such as asthma and AOM). PED showed hig-
her vaccination coverage than FP/GP in all the studies assessing this result.

Conclusion: based on the presented results, it seems reasonable to recommend maintain-
ing the PED figure in PC health centers and reinforcing its specific task as the first point of con-
tact of the child with the health care system.

Key words: Pediatrics. Family practice. Physicians. Family. Interprofessional relations. Pri-
mary Health Care.

Extended abstract

Introduction
There is a controversy about which

health professional is the most ade-
quate –pediatricians (PED) or family
practitioners/general physicians (FP/
GP)– to provide health care services to
children and adolescents in Primary
Care (PC). There are few studies with
the purpose of comparing directly the
clinical practice of both professionals.
Up to now, there are not previous sys-
tematic reviews addressing this subject.
The question is important because sev-
eral studies have established some dif-
ferences in knowledge, as well as in
skills and attitudes, among PED and
MF/MG in the field of child and adoles-
cent health care.

In the USA, there is a trend towards
children being attended by PEDs in Pri-
mary Care (the number of children at-
tended by PED in the period between
1980 to 2000 increased from 56.2% to
64.2%, while children attended by GPs
decreased from 33.7% to 23.9%). In
Europe, it has been suggested that pri-
mary health cares for children, provided
by PED, is associated with a decrease in
mortality.
With the aim of adding insight into

this question, and because no systematic
review has been published about this is-
sue, we conducted this study, with the
goal of comparing the healthcare deliv-
ered by PED and FM/GP in the follow-
ing issues of clinical practice: 1) Antibiot-
ic (ATB) prescription; 2) Adequacy in the
ordering of diagnostic tests 3) Manage-
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ment of otitis media; 4) Management of
asthma; 5) Fever; 6) Psychological prob-
lems; 7) Clinical preventive services.

Material and methods
Study design
Systematic review. Data sources: the

following databases were searched:
MEDLINE, the Cochrane Central Regis-
ter of Controlled Trials (CENTRAL), TRIP
Database and Google Scholar. They
were searched until December 2008 to
retrieve original papers and systematic
reviews comparing the clinical practice
of both types of health professionals. No
language restrictions were applied.

Study selection
Studies of any type of design were in-

cluded (cross-sectional, cohort, case-
control and experimental) if they were
specifically designed to compare the
clinical practice of PED and FP/GP.
Those references, which were not origi-
nal research, were excluded (letters to
the editor or editorials).
We selected 59 publications (1 investi-

gation with a before-after study design,
10 cohort studies, 3 cases-control stud-
ies, and 45 transversal studies).
The methodological quality of each

study was assessed with the tool “OS-
TEBA tool; Critical Appraisal Cards”.

Two reviewers independently assessed
the quality of studies for inclusion, and the
discrepancies were resolved by consensus.
Seven pairs of reviewers made the data
extraction independently, using a form
specifically designed for the task. Dis-
agreements were resolved by consensus.

Statistical analysis
We calculated some estimators,

whenever it was possible from the re-
sults of each study (if they were not al-
ready provided by the authors). Those
estimators were the following: relative
risk, odds ratio, and prevalence ratio
(RP/PR), with their respective 95%
confidence intervals (95% CI).
When possible, we calculated the

global effect size resulting from com-
bining the outcomes by means of using
a global combined estimator: the com-
bined OR, estimated by the inverse
variance method.
The presence and degree of hetero-

geneity was assessed by means of the
Cochran’s Q. Fixed effects model or
random effects model were used if the
data were homogeneous or heteroge-
neous, respectively.

Results
On average, FP/GP prescribed more

ATB than PED in upper respiratory tract
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infections of probable viral etiology
(OR: 1.4; confidence interval; 95% CI:
1.1-1.8). PEDs were more likely to ad-
here to clinical guidelines recommenda-
tions on febrile syndrome management
(OR: 9; 95% CI: 3-25) and on attention
deficit disorder with/without hyperac-
tivity (OR: 5; 95% CI: 3-11). Pediatri-
cians showed, as well, more resolution
capacity on other highly prevalent con-
ditions in children and adolescents, such
as asthma and acute otitis media
(AOM). PED showed higher vaccination
coverage than FP/GP in all the studies
assessing this result.
In cardiovascular prevention the inter-

ventions related to prevention of tobac-
co consumption and to increasing phys-
ical exercise were better accomplished
by FP/GP. Obesity screening and treat-
ment, hypercholesterolemia screening,
and blood pressure measurement were
more frequently accomplished by PEDs.
In preventive activities, PEDs were

more active than GPs in counselling
about preventing accidents, preventing
intoxications and preventing rickets,
and were less active in preventive activi-
ties about toxic consumption. 
Finally, the use of a diagnostic test in

primary care was better performed by
PEDs. They ordered fewer chest X-rays
motivated by suspicion of pneumonia

[Risk Difference (RD) PED vs. GP: –6.90;
95% CI: –8.80 to –4.90]; more blood
test in the young infant with fever (RD
PED vs. GP: 12.50; 95% CI: 10.00 to
14.30); and more diagnostic test for
streptococcal throat infection in sore
throat (OR GP/FP vs. PED: 0.46; 95%
CI: 0.32 to 0.66). Furthermore, when
an x-ray was carried out, the probability
of finding an abnormal result was hig-
her among those ordered by PEDs than
among those ordered by GPs (RR: 2.6;
95% CI: 1.1 to 6.6)

Conclusions
This is the first systematic review (SR)

comparing clinical practice between
PEDs and GPs/FPs in primary health
care. The main conclusion is that in de-
veloped countries, primary health care
delivered by PEDs, result in better im-
munization practices and better compli-
ance with guidelines of frequent dis-
eases than those delivered by GPs/FPs.
The variables studied (drugs prescrip-

tion, compliance with guidelines recom-
mendations, vaccination coverage, and
a decrease in rates of referral to sec-
ondary health care) are also of great im-
portance for doctors, patients and
health managers, because small varia-
tions in the way in that those cares are
delivered can result in a major modifica-
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tion of the health outcomes obtained,
with the corresponding important impli-
cations of this fact in terms of health or
otherwise.
In view of these results, it seems rea-

sonable to keep the PED in the primary
health care level and to reinforce it spe-
cific role as the first point of contact of
the child with the health care system.

Introduction
There is a wide variation between de-

veloped countries regarding the care of
children and adolescents at the primary
care level. Differences in the pattern of
pediatric primary care (PPC) have been
reported, with three different healthcare
delivery systems: pediatrician (PED)
based, general practitioner (GP) or fami-
ly practitioner (FP) based, and combined
services. Although it has also been rec-
ognized that differences in the financing
of health care systems (models based in
medical insurance subscription, models
consisting in health system funded by
taxes, or free market) contribute to
these variations. In those countries
where patients choose their primary care
physician, there is a clear trend over time
to choose a PED, especially in urban ar-
eas, which could probably be due to the
shortage of specialists in rural areas.1-5

In 1981 Fishbane et al.,2 described
that in the USA, PEDs provided more
routine preventive care in all age groups
than GPs, and that they made more ad-
ditional diagnoses in children seen dur-
ing these latter type of care. In 1985 a
study of Starfield,5 described that PEDs
saw more very young children and few-
er adolescents than did GP. PED did
more rapid diagnosis tests of group A
streptococcal pharyngitis in children, or-
dered more diagnostic tests, had better
immunization coverage and prescribed
fewer drugs, but did less education
about sexual health and family prob-
lems, and also performed less minor
surgery interventions.
A study in 2004 in the USA3 described

that the number of patients younger
than 18 years visited by a primary care
PED increased from 56.2% to 64.2% in
the period of 1980 to 2000, while those
visited by a FP or GP decreased from
33.7% to 23.9%. The number of ado-
lescents visited by PED increased from
26.3% to 37.4%, and the number of
adolescents visited by FP o GP de-
creased from 51% to 40.4%.
In 2006 a new publication4 confirmed

this trend in the USA and stated that
children with no insurance or public in-
surance were significantly more likely to
have a not PED provider of health care
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[Odds ratio (OR): 1.64 and 1.23 respec-
tively] than children with private insur-
ance (OR: 0.76).
In Europe little information has been

available on which professional is the
most appropriate for delivering health
cares to children in primary care. Katz6

found out that infant mortality rate in
European countries decreased 5.4/
1,000 when pediatric primary care was
provided by PED, compared with other
systems. Another factor significantly as-
sociated with infant mortality rate was
the income per capita, being lower in
countries with a higher income per capi-
ta: for every increase of € 1,000 in in-
come per capita, there was a decrease of
0.711/1,000 in the infant mortality rate.
Surprisingly there are few studies re-

lated to this issue, especially in public
health and more in those countries, like
Spain, where the PPC model is a PED-
based system.7 In order to clarify which
health professional is the most appropri-
ate to deliver health care to children and
adolescents, in developed countries, we
designed this systematic review (SR).
The aim of this SR is to compare the clin-
ical practice between PED and FP/GP in
providing health care to children and
adolescents at the primary health-care
level.

Material and methods

Selection criteria
Types of studies: Studies of any type

of design were considered: (these includ-
ed cross-sectional, prospective cohort,
case-control, and experimental studies)
as long as they were specifically designed
to compare the clinical practice of PED
and FP/GP. Those references found, but
not corresponding to original research
papers, were excluded (letters to the edi-
tor or editorials).
Types of participants: PED, FP and GP

who developed their clinical practice in
PC and hospital emergency depart-
ments.
Types of outcome measures:

1. Antibiotic prescription (ATB) in res-
piratory tract infections (RI) of
probable viral etiology.

2. Otitis media treatment.
3. Management of asthma in chil-

dren.
4. Management of fever in children
5. Management of children with psy-

chiatric disorders, like depression,
obsessive compulsive disorder
(OCD), attention deficit hyperactiv-
ity disorder (ADHD).

6. Immunizations: attitudes, beliefs,
coverage and implementation of
the official immunization schedules.

Buñuel Álvarez JC, et al. What medical professional is the most adequate, in developed countries, to provide health care to children...

8

Suplemento PAP (color)_INGLES_Q8:PAP Nº 27  19/10/11  18:27  Página 8



Buñuel Álvarez JC, et al. What medical professional is the most adequate, in developed countries, to provide health care to children...

9

7. Cardiovascular prevention.
8. Other preventive activities.
9. Use of diagnostic tests.

Search strategy for the identification
of studies
Data sources: MEDLINE, and Co-

chrane Central Register of Controlled
Trials (CENTRAL) databases, TRIP Data-
base and Google Scholar. They were
searched until December 2008 to re-
trieve original papers and systematic re-
views comparing the clinical practice of
both types of health professionals. No
language restrictions were applied. And
no restriction, either, was applied to the
search by date (other than the limit of
the searching date: December 2008). 
– Related to the health care provider:

“pediatrics”, “family practice”,
“physicians, family”, “interpersonal
relations”.

– Related to health policy: “primary
health care”, “ambulatory care”,
“health services”, “child health ser-
vices”, “emergency services, hospi-
tal”, “preventive health services”,
“personal health services”, “deliv-
ery of health care”, “health care
sector”, “health care surveys”,
“health care reform”, “health care
costs”, “process assessment (health
care)”, “outcome assessment

(health care)”, “quality assurance,
health care”, “patient acceptance of
health care”, “health care ra-
tioning”, “quality of health care”,
“health care facilities, manpower,
and services”, “quality indicators,
health care”, “health care quality,
access, and evaluation”, “outcome
and process assessment (health
care)”, “united states agency for
healthcare research and quality”,
“health services research”, “health
services accessibility”, “community
health services”, “urban health ser-
vices” [MeSH], “rural health ser-
vices” [MeSH], “maternal-child
health centers” [MeSH], “health
services administration” [MeSH],
“geographic locations” [MeSH],
“community health centers”, “uti-
lization review”, “medical audit”,
“guideline adherence”, “process as-
sessment (health care)”, “quality in-
dicators, health care”, “physician’s
practice patterns”, “inappropriate”,
“appropriate”, “appropriateness”.

– Related to the outcomes: “respira-
tory tract infections”, “otitis me-
dia”, “asthma”, “fever”, “depres-
sion”, “attention deficit disorder
with hyperactivity”, “obsessive-
compulsive disorder”, “immuniza-
tion”, “vaccination”, “primary pre-
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vention”, “secondary prevention”,
“tertiary prevention”, “obesity”,
“overweight”, “anti-bacterial agents”,
“depressive disorder”, “common
cold”, “nocturnal enuresis”, “child
nutrition sciences”, “dental caries”,
“dermatitis, atopic”, “breastfeed-
ing”, “vaccines”, “smoking”, “to-
bacco use cessation”, “tobacco”,
“sudden infant death”.

– As subheadings were used the fol-
lowing: “drug therapy”, “diet thera-
py”, “therapy”, “therapeutic use”,
“prevention and control”, “diagno-
sis”, “mortality”, “complications”,
“drug effects”, “economics”.

The Spanish equivalents to the search
terms were also used to retrieve addi-
tional publications in Google Scholar. We
reviewed the references of the retrieved
publications to obtain additional relevant
articles.

Methods of the review
Study selection: Two reviewers (JCB

and CGV) independently assessed eligi-
bility of the studies identified by examin-
ing titles and abstracts. From those arti-
cles found interesting, the full article was
obtained. Disagreements were resolved
by consensus.
The selection process is shown in Fig-

ure 1. Fifty nine studies were included in

the review (one before-and-after study,
ten cohort studies, three case-control
studies and 45 cross-sectional studies).
Data extraction and assessment of the

methodological quality: The included
studies were distributed to seven pairs or
reviewers. Each of them independently
extracted the data and assessed the
methodological quality of each study.
Disagreements were resolved by con-

sensus among them. If not possible, JCB
and CGV resolved it.
The methodological quality of each

study was assessed with the tool “OSTE-
BA; Critical Appraisal Cards” (OSTEBA:
Osasun Teknologien Ebakuazioa-Evalua-
ción de Tecnologías Sanitarias del País
Vasco = Healthcare Technology Evalua-
tion of the Basque Country): www.os
anet.euskadi.net/r85-osteba/es/con
tenidos/informacion/osteba_forma-
cion/es_osteba/osteba_fichas_critica.html
This program assigns three degrees of

quality: low, medium and high. In the
couples who assessed the methodologi-
cal quality, each evaluator extracted the
data independently. Any disagreements
were resolved by consensus. If this was
not possible, JCB and CGV made the fi-
nal decision. 
Extracted data were: first author, year

of publication, journal, country, type of
design, sample size, type of provider
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(PED, FP, GP), number of losses across
the study and reason for them, main out-
come variable (that always included a di-
rect comparison between PED and FP/GP
relative to a specific aspect of health care
in children and adolescents) and the ef-
fect estimators. 

Statistical analysis
Whenever this was possible, and based

on the results of every individual study,
the following estimators of effect were
calculated (if they were not already of-
fered by the authors in the papers): rela-
tive risk (RR) for cohort studies, OR in
case control studies, and prevalence ratio

(PR) in cross sectional studies. Confi-
dence intervals (95% CI) were also cal-
culated for each estimator.
Results of the studies were combined

when possible by means of a global com-
bined estimator (OR), using the method
of the inverse of the variance, and apply-
ing either a fixed effects model, or a ran-
dom effects model, depending on the
presence or not of statistical heterogene-
ity. Statistical heterogeneity was estimat-
ed by means of the Cochrane’s Q test (a
value of < 0.1 is suggestive of hetero-
geneity) and by means of the I2. The
possibility of publication bias was evalu-
ated by the Begg method.

Figura 1. Summary of the study selection process.

Identification of the studies
by electronic search

(n = 937)

Articles indentified
by manual searching.

(n = 33)

Articles excluded based on duplication,
or on not meeting the inclusion criteria.

(n = 94)

Shortlist of preselectioned articles
(n = 153)

Finally included articles 
(n = 59)

– Experimentals: 0
   RCTs: 0
– Observationals studies: 59
   Before-after type of design: 1
   Cohort studies: 10
   Case and control studies: 3
   Descriptive/cross-sectional: 45

Articles excluded out of screening of the
titles and abstracts (n = 817)
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Results

Antibiotic use in respiratory
tract infections of probable
viral origin
The most important characteristics of

the studies that evaluated these aspects
are described in Table 1.

Studies conducted by means of con-
sulting population-based databases
With the purpose of determine the as-

sociation between type of professional
and antibiotic prescription for URI (upper
respiratory infection) of probable viral ori-
gin, data were combined from those
studies which met the following require-
ments: 1) information extracted from
registers of databases for health care in
which diagnosis and treatment were indi-
cated; 2) studies with design compatible
with historical cohort; 3) studies located
in primary care. These criteria were met
by seven studies.8-14 One13 of the studies
was excluded because the data came
from another included study.12 Another
one was excluded because it researched
antibiotic (ATB) use in a non-infectious
disease (asthma).14 For the combination
of the results, a random effects model
was used, due to the presence of hetero-
geneity (Q = 25.7, P = 0.00004, I2 =
84.4). Analysis of the publication bias

could not be undertaken because the
number of the studies in the meta-analy-
sis was small. The combined OR was 1.41
(95% CI: 1.07-1.8) and indicated that
those primary care doctors, who were
not pediatricians, had a mean of 1.4
times more probability of prescribing ATB
for URI of probable viral etiology in com-
parison to PED (Figure 2). The results of
other studies that used population data-
bases could not be combined because of
differences in the methodology. These
studies and their results are described in-
dividually in the following paragraphs:
Mainous et al.15 analyzed the registers

from the Medicaid database in Kentucky
(USA) between the first of July 1995 and
the 30th of June of 1996. There were
34,624 episodes of URIs, (for the defini-
tion they used the code 460, and all the
codes under stem 465 in the international
classification of Diseases, 9th Revision,
Clinical Modification/ICD-9-CM) in per-
sons under 18 years of age. To be includ-
ed in the study doctors had to have treat-
ed at least 25 URIs during the study
period. For one of the outcome variable,
it was established the definition of “high
prescription” when the proportion of
URIs treated with ATB was greater than
the 75th percentile. Fifty-two doctors
were considered high prescribers (they
had attended 11,899 episodes of URI).
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Tabla 1. Studies comparing clinical practice of pediatricians and family practitioners/general physicians
in the prescription of antibiotics for respiratory tract infections of probable viral origin
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Fishbane M,
1981, 
USA2

Cross-sectional,
descriptive
Data from the NAMCS
Low-medium quality

Clinical registers of 80
PEDs and 425 GPs

Different cares provided Percentage of prescription
medications in otalgia and
diarrhea

35%-45% more prescriptions
from GP (differences described as
significant) vs. PED

PED

Starfield B,
1985, 
USA5

Cross-sectional, National
survey of physicians
Low quality.

429 PEDs, 346 FPs and
251 GPs

Different diagnosis and cares
provided

Drug prescription No results, but PEDs prescribed
fewer drugs

PED

Roark R, 1995,
Colorado 
(USA)17

Cross-sectional, Survey to
providers
Medium quality

Randomized sample of
PEDs (175) and FPs (250)

Two hypothetical case
management scenarios: one
involving a persistent
asymptomatic middle ear
effusion, and the second
involving recurrent otitis
media

1. Otitis media with effusion
RP PED vs. MF: prescribing
high-cost ATB.

2. Recurrent otitis media

1.51 (95% CI: 1.14-1.99)

No differences.

FP

Schwartz RH,
1997, North
Virginia
(USA)18

Cross-sectional, Survey to
physicians
Medium quality

Randomized sample of
PEDs (201) and FPs (145)

Management of acute
purulent rhinitis

1. ATB from the first day of
purulent rhinitis (RP FP vs.
PED)

2. Concern about the
increase in bacterial
resistance (RP FP vs. PED)

1.33 (95% CI: 1.12-1.57)

0.91 (95% CI: 0.85-0.99)

PED

Davy T, 1998,
Ontario
(Canada)19

Cross sectional study,
Survey to providers
Medium quality

Random sample of PEDs
(98) and FPs (83)

ATB prescription facing a
clinical scenario of 3-day
history of UARTIC
(undifferentiated acute
respiratory tract infection
with cough) and six different
factors that could influence
the prescription (including
the possibility of AOM or
pneumonia)

RP of FP vs. PED of
prescribing ATB in the third
day.
In 2 weeks:
- If previous pneumonia
- If previous AOM
- If rectal temperature > 38.5
ºC
- If parental anxiety
Differences between
pneumonia and AOM

1.38 (95% CI: 1.05-1.81)

2.29 (95% CI: 0.96-5.44)
1.36 (95% CI: 1.08-1.72)
1.58 (95% CI: 1.01-2.47)
1.85 (95% CI: 1.23-2.77)

1.81 (95% CI: 1.12-2.92)
No differences.

PED

Mainous III AG,
1998, Kentucky
(USA)15

Retrospective cohort
study
Registers from the
Medicaid database
High quality

A selection of 205
doctors and 17,295 URIs
episodes

ATB prescription in URIs OR (FP vs. PED) of being
high prescriber (> 75th
percentile)
OR of being low prescriber (<
25th percentile)

409 (95% CI: 29-7276)

0,08 (95% CI: 0.02-0.29)

PED

Nyquist AC,
1998, 
USA8

Retrospective cohort
study
Data from the NAMCS
1992
Medium quality

Data of 329 PEDs, 106
FPs and 59 GPs

ATB prescription in
respiratory infections: URI or
bronchitisC

OR adjusted by ATB
prescription in respiratory
infections (PED vs. non PED)

0.57 (CI 95% 0.35-0.92) PED

Pennie RA,
1998, Ontario
(Canada)9

Retrospective cohort
study clinical registers
Medium quality

4,344 children visits
(1,079 PEDs, 595 FPs,
2,670 urgent care
physicians)

ATB prescription in URIs 1. RR FP vs PED of prescribing
ATB in URI

2. RR FP vs PED of prescribing
a second line ATB

1.09 (CI 95% 0.93-1.27)

5.41 (CI 95% 1.51-16.73)

FP

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics;
Acute RTI: acute respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure;
BPD/CF: bronchopulmonary dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice
Guideline; EDB: eating disorder behaviors; ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and
throat); FP: family practitioner; GABHS: group A beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B;
MHSIC:Manitoba Health Services Insurance Plan; MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National
Ambulatory Medical Care Survey; NHAMCS: National Hospital Ambulatory Medical Care Survey; OCD: obsessive compulsive
disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference; RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract
infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory tract infection; X-rays: radiography.
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Tabla 1. (Cont.) Studies comparing clinical practice of pediatricians and family practitioners/general
physicians in the prescription of antibiotics for respiratory tract infections of probable viral origin
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Watson RL,
1999, Georgia 
(USA)20

Cross-sectional, Survey to
providers and parents
(and review of registers)
Medium quality

Survey to 212 PEDs, 154
FPs, 211 telephone
interviews to parents and
office chart reviews of
748 children

Adherence to CPG in the
management of URI

FALTA TRADUCCIÓN 1.14 (CI 95% 1.06-1.24)
1.91 (CI 95% 1.50-2.45)

PED

Nash DR, 2002,
USA10

Retrospective cohort
study
Data from the NAMCS
Medium quality

3,669 visits to FPs/GPs
and 9,409 visits to PEDs
(a total of 100 physicians)

ATB use in respiratory
infections

OR of inappropriate use of
ATB in URIs and bronchitis
(PED vs. FP/GP)
OR of inappropriate use of
ATB in AOM and sinusitis
(FP/GP vs. PED)

0.81 (95% CI: 0.73-0.90)
1.03 (95% CI: 0.77-1.48)

PED

Kozyrskyj AL,
2004,
Manitoba
(Canada)11

Retrospective cohort
study
Registers of the MHSIC
Medium 

Clinical registers of 80
PEDs and 425 GPs

Different cares provided OR PED vs. GP of
inappropriate prescription for
a VRTI
OR PED vs. GP for the
prescription of a second-line
ATB in pharyngitis, AOM and
pneumonia

0.51 (95% CI: 0.42-0.62)
1.27 (95% CI: 1.06-1.52)

PED
FP

Arnold SR,
2005, Ontario
(Canada)21

Cross-sectional, Survey to
providers
Medium quality

Random sample of 122
PEDs and 133 FPs

Influence of clinical factors on
ATB prescribing in URI

OR PED vs. FP prescription of
ATB in at least one of the
scenarios of URI

0.65 (95% CI: 0.51 – 0.82) PED

Bocquet A,
2005, 
Franche-Comté 

Retrospective cohort
study
Medium quality

Database of the Regional
Health Insurance Fund of
43,896 children

Medical management of
children

1. Penicillin prescription
2. Cephalosporins
prescription

3. Macrolides prescription

23.9% less often PED than GP
73.9% less often PED than GP
52.9% less often PED than GP

PED

Linder JA,
2005, USA12

Retrospective cohort
study
High quality

A subset of visits of
children with GABHS
testing data (n = 2,797)

Management of sore throat
in children

1. OR FP/GP vs PED of ATB
prescription in sore throat

2. OR second-line ATB
prescription in sore throat

1.58 (95% CI: 1.13-2.21)
1.14 (95% CI: 0.72-1.80)

PED

Hare ME, 2006,
USA13

Retrospective cohort
study
Data from the NAMCS
Medium quality

3,739 visits for VRTI
provided by 1,124
physicians

Relationship between
physician visit time and
antibiotic prescribing

OR non-PED vs. PED in
primary care of prescribing
ATB in URI, bronchiolitis or
bronchitis

1.48 (CI 95% 1.05-2.07) PED

Kozyrskyj AL,
2006,
Manitoba
(Canada)14

Retrospective cohort
study
Clinical registers
Medium quality

32,476 visits, for
wheezing episodes, in
7,791 asthmatic children

To examine the
determinants of ATB use

1. OR FP vs. PED for ATB
prescription within 2 days
after an ambulatory
physician visit for a
wheezing episode in
children with asthma

2. ATB within 7 days of the
episode

2.10 (CI 95% 1.82-2.53)
They report no differences

PED

Vernacchio L,
2007, 
USA22

Cross-sectional, Survey to
providers
Medium quality

PED and FP (230 and 66)
from a national practice-
based pediatric research
network

Management of AOM
according to
recommendations in the
guidelines of the AAP/AAFP

RP PED vs. FP of choosing
the initial observation option,
without ATB, for acute otitis
media

1.21 (95% CI: 1.03-1.43) PED

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics;
Acute RTI: acute respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure;
BPD/CF: bronchopulmonary dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice
Guideline; EDB: eating disorder behaviors; ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and
throat); FP: family practitioner; GABHS: group A beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B;
MHSIC:Manitoba Health Services Insurance Plan; MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National
Ambulatory Medical Care Survey; NHAMCS: National Hospital Ambulatory Medical Care Survey; OCD: obsessive compulsive
disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference; RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract
infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory tract infection; X-rays: radiography.
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Low prescription was considered for doc-
tors who prescribed antibiotics in a pro-
portion inferior to the 25th percentile.
This criterion was met by 55 doctors who
had attended 5,396 episodes of URIs.
Family doctors had a higher probability of
being high prescribers of ATB in compari-
son to pediatricians (OR 409; 95 % CI:
29-7,276).
Kozyrsky et al.14 examined, in the year

2006, trends and determinants in the
use of ATB prescription for acute
wheezing episodes in a population of
children with asthma. The treatment

recommendation, in use at the moment
of the study from a CPG, was not to
treat with ATB children with acute asth-
ma. The sources for the data for this in-
vestigation were obtained from the
population-based health care adminis-
trative and prescription databases of the
Manitoba Health Services Insurance
Plan (MHSIP. Manitoba/Canada), which
represent all encounters of every Mani-
toban with the health care system. The
consultation targeted data that were
available for the following period: fiscal
year (FY) 1996 to FY2000.

Figura 2. Antibiotic use in infectious diseases of probable viral origin (no pediatricians vs.
pediatricians).

Odds ratio (OR) calculation by the method of the inverse of the variance, random effects model.

Combined OR

Nash

Kozyrskyj

Linder

Pennie

Nyquist

1 2 3 4

Upper and lower limits OR
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The primary outcome was dispensing
of an antibiotic prescription within two
days after an ambulatory physician visit
for a wheezing episode in children with
asthma. GPs prescribed antibiotics in the
29.3 % of the 20,821 wheezing visits
that they attended, versus 15.5% of
PEDs (of a total of 9,855 wheezing visits
attended). Therefore GPs prescribed ATB
more frequently than PEDs (OR: 2.10;
95% CI: 1.82-2.53).
Hare et al.13 reviewed the data base of

the National Ambulatory Medical Care
Survey (NAMCS) in USA, between 1993
and 2003, to analyze the patterns of pre-
scription in children ≤ 18 years of age
with viral RTI. Non pediatrician doctors
prescribed ATB more frequently than
PEDs (OR: 1.48; 95% CI: 1.05-2.07).
Boquet et al.16 compared diverse as-

pects of medical practice of PEDs vs.
FPs/GPs during a two year period of time
(between January 2001 to December
2002) in the French region of the
Franche-Comté. Overall, PEDs prescribed
ATB less frequently in comparison to
FPs/GPs and, when looking at the type of
antibiotic, children seen by pediatricians
took: 24.9% less penicillin, 73.9% less
cephalosporins and 52.9% less macro-
lides. 
Starfield et al.5 and Fishbane et al.2 al-

so studied prescription based on type of

professional, researching population-
based databases in the USA. They
found that PEDs prescribed fewer an-
tibiotics, but did not indicate the nu-
merical data.

Cross sectional studies based on pro-
fessional surveys
Six studies evaluated the prescription

habits by means, in general, of self re-
ported mail surveys.17-22 The fact that
there was a big proportion of non-re-
sponders (in some cases up to 50%) and
the absence of an analysis of the charac-
teristics of these non responders, make it
advisable to describe the results of theses
studies separately.
Roark et al.17 sent a survey to a random

sample of 250 FPs and 175 PEDs in the
state of Colorado (USA), on the thera-
peutic-diagnostic attitude facing two hy-
pothetical case scenarios: a 13 month old
child with asymptomatic and persistent
otitis media with effusion (OME), and a
child of 15 months of age with recurrent
otitis media (ROM). 142 FPs answered
(57%) and 114 PEDs (65%). In compari-
son with PEDs, FPs had a greater proba-
bility of prescribing high cost ATB
[Prevalence ratio (RP): 1.51; 95% CI:
1.14-1.99]. There were no differences
between both types of professional in
the case of ROM.

Buñuel Álvarez JC, et al. What medical professional is the most adequate, in developed countries, to provide health care to children...
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Schwartz et al.18 sent a survey to a
sample of 450 primary care doctors se-
lected from the registers of five counties
in northern Virginia (USA). The study
does not indicate whether the sample
were randomly selected, but it is possible
to deduce that it was sent to all the pro-
fessionals that were in active and dedi-
cated at least 25% of their working time
to visit infants and small children. The
purpose of the study was to compare the
diagnostic-therapeutic attitude of PEDs
and FPs in dealing with children with
acute purulent rhinitis. The instrument to
assess this question was a questionnaire
containing two clinical vignettes, repre-
senting two clinical scenarios: a child of
10 months of age and another of 6 years
of age. 346 doctors answered the survey
(77%): 201 of those responders were
PEDs and 145 FPs. In the first scenario
(10 month old child), the FPs were more
likely to immediately prescribe an ATB
than were the PEDs (71.1% vs. 53.5%;
RP: 1.33; 95% CI: 1.12-1.57). PEDs
adopted an expectant attitude for 7-10
days without ATB after diagnosis more
frequently (22.7%) than FPs (14.8%),
even though the results were not statisti-
cally significant (RP: 0.65; 95% CI: 0.41-
1.04).The decision of not to prescribe
ATB in any case was also more frequent
for PEDs (11.1% vs. 3.5%; RP 0.32;

95% CI: 0.12-0.82). In the second sce-
nario FPs prescribed ATB with higher fre-
quency (RP 2.08; 95% CI: 1.54-2.8).
The decision to never prescribe ATB was
more frequent for PEDs (19.6%) than
for FPs (5%) (RP 0.25; 95% CI: 0.12-
0.55).
Davy et al.19 sent a survey to a random

sample of 181 primary care practitioners
(family physicians and pediatricians) in
Toronto (Canada) with the purpose of
determining the variability of self-report-
ed habits of antibiotics prescription for
children with undifferentiated acute res-
piratory tract infection with cough (UAR-
TIC). 63 out of 98 PEDs answered (64%)
and 73 out of 83 FPs (88%). FPs had a
higher probability of prescribing ATB in
case of a 3-day history of UARTIC (RP
1.38; 95% CI: 1.05-1.81), after three
days of evolution and tending to worsen
(RP: 2.05; 95% CI: 1.19-3.53), after two
weeks of evolution (RP: 2,29; 95% CI:
0.96-5.44) and after two weeks of evo-
lution an a tendency to worsen (RP:
1.65; 95% CI: 1.12-2.36).
Watson et al.20 sent a survey by mail to

find out the attitude of professionals in
relation to recently published recom-
mendations on the management of up-
per respiratory infections (URIs). The
sample was obtained by a random
method, from the list of PEDs and FPs
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that worked in Georgia (USA). Of 846
interviews sent, 366 were answered
(43.3%): 154 FPs and 212 PEDs. For the
treatment of common cold, the probabil-
ity of receiving ATB was higher when the
child was attended by a FP (57.8% vs.
30.2%; RP 1.91; 95% CI: 1.50-2.45).
Arnold et al.,21 in the year 2005, sent a

mail survey in Ontario (Canada) to a
sample of 540 PEDs and FPs selected by
means of a quasi random method, using
a list of doctors taken from the Southam
Medical Lists. The purpose was to deter-
mine the influence that the characteris-
tics of disease (URIs), patients, and type
of physicians have on the antibiotic pre-
scribing habits of the doctors. 257 doc-
tors answered (48%) of which 119
(47.6%) were FPs and 131 (52.4%)
were PED. One of the factors associated
with a greater use of ATB in URI in the
multivariate analysis was to be a FP (OR
for ATB prescribing, PEDs vs. FPs: 0.65;
95% CI: 0.51-0.82).
Vernacchio et al.22 studied the ade-

quateness of Primary Care doctors in fol-
lowing recommendations, from CPG, on
the treatment of AOM in USA. A mail
survey was sent in March 2006 to 477
FPs and PEDs inquiring about their opin-
ions and practices regarding choices for
observation or for antibiotic treatment
when facing several common AOM sce-

narios. 299 answered (62.7%), of which
230 (76.9%) were PEDs. The initial vigi-
lant attitude without ATB treatment was
more frequent for PEDs (86.5% vs.
71.2%; RP: 1.21; 95% CI: 1.03-1.43).

Use of second line antibiotics
This result was evaluated in four stud-

ies.9-12 The different types of measure-
ment used, and the marked statistical
and clinical heterogeneity, did not allow
the combination of the results. The char-
acteristics of the studies are described in-
dividually.
Pennie et al.9 gathered data of the pre-

scriptions of ten urban primary care of-
fices (five family practices, three pediatric
practices and two urgent care centers
–UCC–), all of them attending children
younger than 16 years of age during a
period of three weeks in Ontario (Cana-
da). For this purpose, were considered as
reference the recommendations from a
Clinical Practice Guideline on ATB treat-
ment, in use in Ontario at the moment of
the study. 3 out of 50 treatments pre-
scribed by FPs were second-line ATBs
(6%) vs. 36 out of 111 by PEDs (32%).
PEDs were therefore, more likely than
FPs to prescribe second-line antibiotics
for AOM (RR: 5.4; 95% CI: 1.5-16.7)
Nash et al.10 examined the National

Ambulatory Medical Care Survey (NAM-

Buñuel Álvarez JC, et al. What medical professional is the most adequate, in developed countries, to provide health care to children...
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CS) registers to analyze the antimicro-
bial prescribing habits of physicians who
provide primary care for children during
the years 1995-1998 in USA. During
the period of time of the study, the
PEDs and FPs received 13,078 visits of
children, aged from 0 to 18 years. PEDs
had a lower probability of prescribing
second-line ATB for the treatment of vi-
ral URIs and bronchitis (OR: 0.81; 95%
CI: 0.73-0.90, calculation based on lo-
gistic regression analysis). There were
no differences in prescription between
professionals (PED and FP) in the treat-
ment of sinusitis and otitis media (OR:
1.03; 95% CI: 0.77-1.48).
Kozyrskyj et al.11 in 2004 analyzed the

registers of four population databases
of the MHSIP, that covers health care
needs of all the population of Manitoba
(Canada), during the period 1996-
2000. They compared the prescription
of ATB of second line in URI of probable
viral origin (VURI) taking as a reference
the recommendations of a CPG. During
the study period 48,421 cases of VURI
were attended. In comparison to GPs,
PEDs had a lower probability of pre-
scribing inadequately an ATB in VURI
(OR: 0.51; 95% CI: 0.42-0.62), but a
higher probability of prescribing second
line ATB (OR: 1.27; 95% CI: 1.06-
1.52).

Linder et al.12 analyzed the ATB treat-
ment pattern for acute pharyngitis in
children of ages 3 to 7 years. They used
the registers of the National Ambulatory
Medical Care Survey (NAMCS) and the
National Hospital Ambulatory Medical
Care Survey (NHAMCS). The latter has
the registers of primary care visits to hos-
pital Emergency Departments from 1995
to 2003. No differences were found be-
tween type of doctor in 4,158 children
that were diagnosed of acute pharyngi-
tis, in prescription of non recommended
ATB (OR: 1.14; 95% CI: 0.72-1.80).
Even so, in the cases diagnosed of sore
throat, children were prescribed fewer
ATB in visits to PEDs than in visits to oth-
er primary care physicians (OR: 1.58;
95% CI: 1.13-2.21).

Otitis media management
Ten studies analyzed the attitude of

PED and FP/GP in relation to diagnosis
and treatment of AOM (Table 2). Seven
were cross-sectional studies and three
were historical cohort studies. In five9,20,22-24

studies a comparison between both types
of professionals was made in relation to a
reference standard, that varied depending
on the case, and that could be: a CPG, ex-
pert consensus, or a laboratory method
that confirmed the diagnosis of the dis-
ease. Three were cross-sectional stud-
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Tabla 2. Studies comparing clinical practice of pediatricians and family practitioners/general physicians
in otitis media management
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Fishbane M,
1981, 
USA2

Cross-sectional,
descriptive
Data from the NAMCS
Low-medium quality

Clinical registers of 80
PEDs and 425 GPs

Different interventions Percentage of prescription
medications in otalgia and
diarrhea

35%-45% more prescriptions from
GPs (differences described as
significant) vs. PEDs

PED

Roark R, 1995,
Colorado 
(USA)17

Cross-sectional, Survey to
physicians
Medium quality

Randomized sample of
PEDs (175) and FPs (250)

Two hypothetical case
management scenarios: one
involving a persistent
asymptomatic middle ear
effusion, and the second
involving recurrent otitis media

1. RP of no using pneumatic
otoscopy PED vs. FP

2. Otitis media with effusion, RP
FP vs. PED:
– Prescribing high-cost ATBs
– Prescribing an oral
decongestant

– To refer patients for
ventilating tube surgery at
the 9-week visits

– To refer patients for
ventilating tube surgery at
the 12-week visits

3. Management of recurrent
episodes of AOM

0.83 (95% CI: 0.65 – 1.07)

1.51 (95% CI: 1.14-1.99)
2.78 (95% CI: 1.68-4.60)

2 (95% CI: 1.22-3.26)

1.18 (95% CI: 1.04-1.35)

No differences

PED

Davy T, 1998,
Ontario
(Canada)19

Cross sectional study,
Survey to providers
Medium quality

Random sample of PEDs
(98) and FPs (83)

ATB prescription in 6 scenarios Probability of prescribing an
ATB if previous AOM (RP PED
vs. FP)

0.63 (95% CI: 0.40-0.99) PED

Pennie RA,
1998, Ontario
(Canada)9

Retrospective cohort study
of clinical registers
Medium quality

4,344 children visits
(1,079 PEDs, 595 FPs,
2,670 urgent care
physicians)

ATB prescription in URIs
(including AOM)

Probability of prescribing an
inappropriate ATB in AOM (RR
PED vs. FP)

5.41 (95% CI: 1.51-16.73) FP

Watson RL,
1999, Georgia 
(USA)20

Cross-sectional, Survey to
providers and parents (+
review of registers)
Medium quality

Three parts:
a) Mail survey to 212 PEDs
and 154 FPs

b) Telephone interviews to
parents

c) Review of the office
charts of 748 children

Adherence to CPG in
management of AOM

RP PED vs. FP of using
pneumatic otoscopy in the
diagnostic of AOM

1.39 (95% CI: 1.18-1.64) PED

McIsaac W,
2000, Ontario
(Canada)24

Cross-sectional, survey to
providers
Medium quality

Random sample of PEDs
(399) and FPs (551)

Decisions in the management
of AOM. Referrals to ENT
(compliance to CPG)

RP PED vs. FP of referral to ENT
children with recurrent acute
otitis media, and otitis media
with effusion (Influence of 17
factors in this decision to refer to
ENT)

FPs referred more early, and were
more frequently influenced by
pressure from the parents

PED

Boulis AK, 2002, 
USA25

Cross-sectional, survey to
providers
Medium quality

Random sample PED
(1,735) and FP (1,267)

Response to 6 vignettes
describing model patients

Differences of  percentages of
referral to ENT (PED vs. FP)

–1.47 (95% CI: –1.65 to –12.9) PED

Quach C, 2004,
Quebec
(Canada)23

Retrospective cohort study
from registers
High quality

60,513 children, < or = 6
years of age, seen by 4,110
GPs and 428 PEDs

To better understand the
prescribing patterns and
appropriateness of AOM
therapy

– OR of prescribing amoxicillin
as the first-line drug; PED vs.
GP

– OR of appropriate adherence
to antibiotic guidelines; PED
vs. GP

1.23 (95% CI: 1.18-1.28)

1.28 (95% CI: 1.05-1.57)

PED

Asher E, 2005,
Israel (rural)26

Case-control study from
registers
Medium quality

590 children referred to the
pediatric emergency
department by PED, FP or
GP

Checkups on the accuracy of
the diagnosis of AOM after
confirmation with
tympanocentesis

OR of accurate diagnosis of
AOM: FP vs. PED
GP vs. PED

1.69 (95% CI: 0.83-3.42)
1.11 (95% CI: 0.73-1.78)

Both

Vernacchio L,
2007, 
USA22

Cross-sectional, survey to
providers
Medium quality

PED and FP
(230 and 66) from a
national practice-based
pediatric research network

Management of AOM
according to guideline’s
recommendations of the
AAP/AFP

RP PED vs. FP of the initial
observation option (without
ATB) for acute otitis media

1.21 (95% CI: 1.03-1.43) PED

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics; Acute RTI: acute
respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure; BPD/CF: bronchopulmonary
dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline; EDB: eating disorder behaviors;
ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat); FP: family practitioner; GABHS: group A
beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B; MHSIC:Manitoba Health Services Insurance Plan;
MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National Ambulatory Medical Care Survey; NHAMCS: National Hospital
Ambulatory Medical Care Survey; OCD: obsessive compulsive disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference;
RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory
tract infection; X-rays: radiography.
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ies20,22,24 and two were historical cohort
studies9,23. The heterogeneity due to type
of study design, the methods of selection
of the sample of participants and the ref-
erence standard used, did not permit the
pooled analysis to obtain a global com-
bined estimate.
In a study by Vernacchio et al.22 two

types of ATB prescription were analyzed:
a) the option of immediate prescription or
b) the option for observation initially
(based on the recommendations of a CPG
that recommended the observation op-
tion, initially). PEDs adhered with greater
frequency to the guidelines than FPs (RP:
1.21; 95% CI: 1.03-1.43).
Quach et al.23 reviewed the diagnosis

and treatment of children aged < or = 6
years with diagnosis of AOM, between
1999 and 2002, included in a community
database: Régie de l’Assurance Maladie
du Quebec (RAMQ) (Canada). During
the study period 60,513 children, < or = 6
years of age, experienced their first AOM
episode, which were treated by 4,708
physicians [GPs: 87.3%/PED 9.1% and
specialists in otorhinolaringology (ENT):
2.5%]. The authors analyzed, by means
of logistic regression, the adherence to the
recommendation from the CPG of pre-
scribing amoxicillin as the first-line ATB
medication. PEDs were more likely to ad-
here to the recommendations (OR: 1.23;

95% CI: 1.18-1.28). Furthermore PEDs,
in comparison to GPs, had a smaller prob-
ability of prescribing azitromicin, (OR:
0.62; 95% CI: 0.58-0.66) and claritro-
micin (OR: 0.63; 95% CI: 0.59-0.68).
Overall, the adherence to consensus
guidelines was higher for PEDs (OR 1.28;
95% CI: 1.05-1.57).
Pennie et al.9 observed that pediatri-

cians were more likely to prescribe sec-
ond-line antibiotics (RR: 5.4, 95% CI:
1.51-16.73). This result was obtained
from a subgroup of 111 visits provided by
PEDs and from 50 visits provided by FPs
(the number of visits for AOM during the
study period was 192 for PEDs and 64 for
FPs).
Watson et al.20 studied the use of pneu-

matic otoscopy for the diagnosis of AOM.
PEDs were more likely than FPs to per-
form pneumatic otoscopy, as recom-
mended by a reference guideline (PR
1.39, 95% CI 1.18-1.64).
McIsaac et al.24 surveyed 2,234 FPs and

775 PEDs in Ontario (Canada). They ob-
tained 950 responses (42.5%), with simi-
lar response rates for both types of physi-
cians. The authors evaluated the rate of
referrals to the otolaryngology service.
PEDs referred their patients less frequently
in several clinical situations: bilateral AOM
(RP: 0.72, 95% CI: 0.61-0.84), nasopha-
ryngeal obstruction (RP: 0.82, 95% CI:
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0.72-0.93) or persistent effusion for more
than 3 months (RP: 0.95, 95% CI: 0.90-
1.01). FPs were more affected by parental
concern when deciding to refer a child
with AOM and referred more frequently
(RP: 0.70, 95% CI: 0.59-0.83) when the
parents expressed their preference for
the placement of tympanostomy tubes.
In the same way, FPs had lower thresh-
olds for referring children when the par-
ents expressed concern about the fre-
quency or the perceived severity of the
episodes (RP: 0.65, 95% CI: 0.55-0.76).
Five other studies compared the clinical

practice of PEDs and FPs / GPs in the ab-
sence of a standard reference.2,17,19,25,26 Ex-
cept for one case-control study,26 all have
a cross-sectional design.
Asher et al.26 conducted a study in a

hospital emergency department of a rural
area of Israel. They performed tympa-
nocentesis on every child with AOM re-
ferred from primary care during one year
(590 children) and found no differences
between PEDs and FPs / GPs in terms of
diagnostic accuracy (OR 0.82, 95% CI:
0.56-1.21, logistic regression analysis).
In the formerly mentioned study of

Davy et al.19 found no differences be-
tween PEDs and FPs in the number of an-
tibiotic prescription (OR 0.86, 95% CI:
0.05-14.1), although PEDs prescribed
fewer antibiotics when there was a previ-

ous history of AOM (RP: 0.63, 95% CI:
0.40-0.99).
Boulis et al.25 conducted a one-year

telephone survey of 1,735 PEDs and
1,265 FPs in the USA (the response rate
was 65.4%) and found that PEDs referred
their patients less frequently than FPs to
the otolaryngologist (OR 0.71, 95% CI:
0.61-0.82).
Roark et al.17 found no differences be-

tween PEDs and FPs in the use of pneu-
matic otoscopy, although FPs prescribed
more second-line and high-cost antibi-
otics (RP: 1.51, 95% CI: 1.14-1.99) and
more decongestants (RP: 2.78, 95% CI:
1.68-4.60) to treat persistent middle ear
effusion. FPs also referred patients more
often at the 9-week (RP: 2. 95% CI: 1.22-
3.26) and 12-week follow-up visits (RP:
1.18, 95% CI: 1.04-1.35).
Fishbane et al.2 found a statistically sig-

nificant positive trend for GPs to prescribe
antibiotics in children with earache (a 35-
45% higher for GPs comparing with
PEDs).

Bronchial asthma management
Table 3 summarizes the main charac-

teristics of the three reviewed studies.
Finkelstein et al.27 published in the year

2000 the results of a self-reported survey
of primary care physicians (all the PEDs
and a randomly selected sample of FPs
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Tabla 3. Studies comparing clinical practice of pediatricians and family practitioners/general physicians
in the management of asthma
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Finkelstein JA,
2000, 
(USA)27

Cross-sectional, survey to
providers
Medium/Low quality

Sample of PEDs and FPs
from three managed
care organizations, a
total of 407

Adherence to CPG for asthma OR adjusted of clinical essay
with beta 2-agonists, X-ray of
sinus, thorax X-ray, skin prick
test or RAST test
To recommend daily peak flow
measurement
To use spirometry in diagnosis
(OR FP vs. PED)
To refer to an asthma specialist
according to CPG

Clinical essay, X-ray, prick, RAST: no
significant difference

0.30 (95% CI: 0.10-0.50)

5.90 (95% CI: 2.40-14.60)

Measurement of four items:
compliance of FP with criteria for
referral to specialist was appropriate
in two and no appropriate in the rest

Both

Kozyrskyj AL,
2006, Manitoba
(Canada)14

Retrospective cohort study
Clinical registers from
MHSIP
Medium quality

32,746 visits in 7,791
asthmatic children for
wheezing episodes

To examine the determinants
of ATB use

OR FP vs. PED for ATB
prescription within 2 days after
an ambulatory physician visit for
a wheezing episode in children
with asthma
ATB within 7 days of the
episode (RR)

2.10 (95% CI: 1.82-2.53)

1.25 (95% CI: 1.23-1.27)

PED

Sun HL, 2006,
Taiwan28

Retrospective cohort study
Clinical registers
Medium quality

222,537 prescriptions in
children aged< 16 years

Prescribing patterns of anti-
asthma drugs

Inhaled beta-2-agonist
prescription
Inhaled corticosteroids
prescription
RR of prescribing only a drug
(no significance)
Xanthine derivatives
prescription
Oral beta-2 agonist prescription

14.9% FP vs. 3.1% PED (p< 0.05)

5.6% FP vs. 7.8% PED (p < 0.05)

FP vs. PED 0.76 (95% CI: 0.74-
0.77)
0.56 (95% CI: 0.53-0.59)

1.50 (95% CI: 1.45-1.56)

Both

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics; Acute RTI: acute
respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure; BPD/CF: bronchopulmonary
dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline; EDB: eating disorder behaviors;
ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat); FP: family practitioner; GABHS: group A
beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B; MHSIC:Manitoba Health Services Insurance Plan;
MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National Ambulatory Medical Care Survey; NHAMCS: National Hospital
Ambulatory Medical Care Survey; OCD: obsessive compulsive disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference;
RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory
tract infection; X-rays: radiography.

of 3 USA states). The objective was to
compare both types of professionals
about the degree of adherence to the
recommendations of an asthma guide-
line that was in use at the time of the
study (1997). In total, 429 of the 722
mailed questionnaires were returned
(64%). Thirteen were excluded for occu-
pying less than 25% of their time or less
than 8 hours per week in clinical practice,
and 9 more were also excluded for re-

porting a specialty other than pediatrics
or family medicine. The final sample was
composed of 407 professionals (56.3%).
The percentage by specialty was not re-
ported. There were no differences be-
tween PEDs and FPs in the logistic re-
gression analysis about the use of a trial
of inhaled beta-2-agonists (OR: 0.8,
95% CI: 0.2-3.9). FPs were less likely to
recommend daily home peak flow moni-
toring in the diagnosis than PEDs (36%
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vs. 54%, OR: 0.3, 95% CI: 0.1-0.5) but
more likely to use office peak flow (96%
vs. 68%, OR: 3, 95% CI: 0.8-10.8) and
spirometry for the diagnosis of asthma
(40% vs. 12%, OR: 5.9, 95% CI: 2.4-
14.6). The study did not find differences
about the practice of thorax or sinus ra-
diographies although there was a non-
significant trend for FPs to ask them
more often (thorax X-ray: 38% vs. 24%,
OR: 1.7, 95% CI: 0.8-3.5; sinus X-ray:
10% vs. 1%, OR: 5.3, 95% CI: 0.6-44).
There were no differences in the practice
of prick test or RAST (FPs 8% vs. 3%
PEDs, OR: 1.2, 95% CI: 0.3-4.8). FPs re-
ferred more frequently in some clinical
situations not covered by the guideline:
2-3 previous visits to hospital emergency
department (OR: 5.1, 95% CI: 2.5-
10.5), and history of hospitalization for
acute asthma (OR: 2.8, 95% CI: 1.3-
6.3). They also referred more often in
two clinical situations included in the
guideline as indications for referral: two
previous exacerbations requiring treat-
ment with oral steroids (OR: 2.9, 95%
CI: 1.4-6.0), and children under 3 years
requiring daily medication (OR: 7.8,
95% CI: 2.7-23.1). 
Kozyrskyj et al.14 evaluated the use of

antibiotic treatment for exacerbations in
children with asthma between 1995 and
2000 (records from the MHSIP data-

base). They assessed the adherence to
asthma treatment guidelines which did
not recommend the routine use of an-
tibiotics for asthma exacerbation in chil-
dren. In the logistic regression analysis
FPs were more likely to prescribe antibi-
otics than PEDs in the first two days of
the asthma exacerbation (OR: 2.15,
95% CI: 1.82-2.53). The authors also re-
ported the percentages of antibiotics dis-
pensed within 7 days of the exacerbation
(71.5% FPs vs. 57.2% PEDs) but they
did not analyze the data. From this infor-
mation we have been able to calculate
RR (95% CI 1.23-1.27), indicating that
FPs were also more likely to prescribe an-
tibiotics within 7 days of the episode of
exacerbation.
Sun et al.28 published, in the year 2006,

a study carried out in Taiwan with the
aim of knowing the prescriptions habits
of anti-asthma medications for PEDs and
FPs. A nationwide database (National
Health Insurance Research Database)
was consulted to obtain the data. Drugs
were grouped in six categories: inhaled
adrenergic agonists, oral beta-2-ago-
nists, inhaled corticosteroids, xanthine
derivatives, oral corticosteroids and
leukotriene receptor antagonists. During
a period of three months 225,537 pre-
scriptions were analyzed. FPs were more
likely to prescribe drugs as monotherapy

Buñuel Álvarez JC, et al. What medical professional is the most adequate, in developed countries, to provide health care to children...
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(45.8% vs. 34.6%, PR: 0.76, 95% CI
0.74-0.77) and more often prescribed
two drugs simultaneously (43.8% vs.
39.9%, PR: 0.91, 95% CI: 0.89-0.93).
The combination of more than two
drugs was more common among PEDs
(25.6% vs. 10.4%, PR: 2.47, 95% CI:
2.41-2.64). With regard to monothera-
py, FPs prescribed more inhaled adrener-
gic bronchodilators (14.9% vs. 3.1%,
RR: 0.21, 95% CI: 0.19-0.23) and more
xanthine derivatives (30.1% vs. 16.9%,
RR: 0.56, 95% CI: 0.53-0.59). PEDs
were more likely to prescribe oral beta-2-
agonists (70.4% vs. 46.9%, RR: 1.5,
95% CI: 1.45-1.56) and inhaled steroids
(7.8 % vs. 5.6%, RR: 1.39, 95% CI:
1.21-1.6).

Fever management
Table 4 summarizes the main charac-

teristics of the three reviewed studies.
In 1982, Leduc et al.29 conducted a

prospective cohort study to assess the
health outcomes of children seen at two
emergency departments (one in a Chil-
dren’s hospital, where children were
cared for pediatricians, and the other in a
general hospital, where the attending
doctors were FPs). Parents were inter-
viewed by telephone, within two weeks
of their emergency room visit, to deter-
mine outcomes based on duration of the

illness episode and further physician con-
tacts or admissions to hospital. The prac-
tice of complementary tests was also
evaluated. Children less than 10 years of
age with fever ≥ 38 ºC, seen at the emer-
gency department, were included in the
study. Children with underlying chronic
diseases (diabetes, immunodeficiency)
and those who had previously consulted
for the same process were excluded.
During the study period, 148 children
were attended at the children's hospital
and 111 at the general hospital. 90%
and 94% of the parents, respectively,
could be contacted. Eleven children
(8.3%) seen at the children's hospital
had unresolved symptoms at one week
compared to 13 children (12.5%) seen
at the general hospital (RR: 0.66; 95%
CI: 0.31-1.42). In this subgroup of chil-
dren, one of them needed hospitalization
at the children’s hospital, and three at
the general hospital (RR 0.26, 95% CI
0.03-2.47). The overall frequency of lab-
oratory use was similar in both groups
[58 (39.2%) at children’s hospital and 45
(40.5%) at general hospital]. However,
significant differences were noted in the
type of test used. GPs ordered more
roentgenograms than PEDs: 36 (32.4%)
vs. 16 (14.4%); RR: 1.69 (95% CI: 0.99-
2.88). The result of X-rays was more like-
ly to be abnormal when asked by PEDs:
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7 cases of 16 (43.8%) vs. 6 of 36
(16.7%); RR: 2.6 (95% CI: 1.1-6.6).
PEDs performed more frequently than
GPs streptococcal antigen detection (28
vs. 2, RR: 18.7, 95% CI: 4.5-76.7) and
obtained more positive results than FPs
[9 vs. 0, risk difference (RD): 32.1%,
95% CI: 14.8-49.4]. The same occurred
with cultures: PEDs asked more microbi-
ologic cultures (30 vs. 5; RR: 4.5, 95%
CI: 1.8-11.2) and obtained more positive
tests, even though the results were non-
significant (2 vs. 0 cases; DR: 6.7%,
95% CI: –2.3-15.6).

Zerr et al.30 published in 1999 the re-
sults of a survey conducted to a random
sample of PEDs, FPs and emergency
physicians of USA hospitals. The sample
was obtained from Medical Marketing
Services, a company authorized to pro-
vide data of physicians affiliated to the
American Medical Association (AMA).
The main objective of the study was to
investigate differences for these three
types of physicians in the degree of com-
pliance with the recommendations of a
guideline for the management of fever
without source in children. Two theoreti-
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Tabla 4. Studies comparing clinical practice of pediatricians and family practitioners/general physicians
in fever in Primary Care
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Leduc DG, 1982,
Montreal
(Canada)29

Cohort study,
prospective
Medium quality

Children attended in
emergency departments
by PEDs (148) or GPs
(111)

Response to children
with fever

1. X-rays ordered; RR PED vs. GP
2. Probability of pathological
findings in the x-rays ordered;
RR PED vs. GP

3. Probability of positive rapid Strep
test in the pharynx; RD PED vs.
GP

4. No improvement after 7 days;
RR PED vs. GP

1.69 (95% CI: 0.99-2.88)
2.63 (95% CI: 1.05-6.57)

32.1% (95% CI: 14.8-49.4)

0.66 (95% CI: 0.31-1.42)

PED

Zerr DM, 1999,
USA30

Cross-sectional, survey to
providers
Medium quality

Random sample (193 PEDs
and 104 MFs)

Adherence to a
guideline in the
management of fever

OR (multivariate analysis) of
adherence to the guideline; PED vs.
FP
RP of being acquainted with the
GPC; PED vs. FP

9.13 (95% CI: 3.40-24.5)

2.01 (95% CI: 1.10-3.68)

PED

Boluis AK, 2002, 
USA25

Cross-sectional, survey to
providers
Medium quality

Random sample PED
(1,735) and FP (1,267)

Response to 6 vignettes
describing model
patients presenting
various theoretical
clinical scenarios

1. RD of a chest X-ray for fever and
suspected pneumonia; PED vs.
FP

2. RD of recommending blood
tests in the febrile infant; PED vs.
FP

–6.90 (95% CI: –8.80 to –4.90)

12.50 (95% CI: 10.70-14.30)

PED

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics; Acute RTI: acute
respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure; BPD/CF: bronchopulmonary
dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline; EDB: eating disorder behaviors;
ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat); FP: family practitioner; GABHS: group A
beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B; MHSIC:Manitoba Health Services Insurance Plan;
MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National Ambulatory Medical Care Survey; NHAMCS: National Hospital
Ambulatory Medical Care Survey; OCD: obsessive compulsive disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference;
RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory
tract infection; X-rays: radiography.
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cal clinical scenarios whit febrile babies
(the first one showing a 2-week-old ba-
by and the second case corresponding to
an 8-week-old infant) were used to as-
sess the degree of adherence. The study
was considered of medium quality. Of
the 1,500 mailed surveys, 474 (31.6%)
were answered (193 PEDs, 177 emer-
gency physicians and 104 FPs). The re-
sponse rate by type of physicians was
42%, 41% and 23% respectively. Ac-
cording to the recommendations of the
guideline, the 2-week-old newborn
should be admitted to hospital and cul-
tures of CSF, blood, and urine should be
obtained. PEDs adhered more frequently
to the recommendations than FPs (OR:
9.13, 95% CI: 3.4-24.5, as determined
by logistic regression analysis).
In the previously cited study of Boulis,25

three of the six vignettes presented clini-
cal scenarios related to febrile illnesses.
The case number two: presented an oth-
erwise healthy 10-year-old boy with a 2-
day history of fever, nasal stuffiness, sore
throat, and no other signs or symptoms.
The parents called to the office to report
the clinical situation. The authors as-
sessed the percentage of such patients
for which the physician would recom-
mend an office visit. FPs more frequently
recommended an office visit than PEDs:
69.8% (95% CI: 68.6-71.1) compared

to 63.3% (95% CI: 62.3-64.3). DR esti-
mated by multivariate analysis: –7.3%,
95% CI: –9 to –5.6. Case number 3: an
otherwise healthy 10-year-old girl with a
3-day history of fever of 38.6 °C, pro-
ductive cough, tachypnea, and rales at
the right base. She was able to take flu-
ids. Physicians were asked for what per-
centage of such patients would they rec-
ommend a chest x-ray. The 51.3%
(95% CI: 49.4-53.2) of FPs compared to
47.7% (95% CI: 46.7-48.8) of PEDs said
that they would recommend a chest x-
ray (DR estimated by multivariate analy-
sis: –6.9%, 95% CI: –8.8 to –4.9). Case
number six: an otherwise healthy full-
term 6-week-old infant with a tempera-
ture of 38.3 °C. Physicians were asked
for what percentage of such patients
would they recommend sepsis workup
(complete blood cell count, urine culture
and blood culture). PEDs were more like-
ly to perform tests to rule out sepsis
(81.1%; 95% CI: 80.4-81.8) than FPs
(66.4%; 95% CI: 65.3-67.5). DR esti-
mated by multivariate analysis: 12.5%,
95% CI: 10.7-14.3.

Psychiatric conditions’ management
The main characteristics of the three se-

lected studies are summarized in Table 5.
Rushton et al.31-33 studied the different

attitudes of different types of medical
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professionals for the treatment of de-
pression, in terms of patterns of prescrip-
tion of selective serotonin reuptake in-
hibitors (SSRIs) and in terms of the
adherence to the recommendations from
a practice guideline, about treatment of
the attention-deficit/hyperactivity disor-
der (ADHD).
In the year 2000 Rushton et al.31 pub-

lished the results from a mail survey car-
ried out among PEDs and FPs in North
Carolina (USA). The objective was to
compare self-described PEDs' and FPs'
attitudes in the diagnostic assessment
and in the therapeutic management of
childhood depression. The sample of the
study was formed by all pediatricians
(PEDs) aged less than 65 years old (595)
practicing in a primary care setting and
by a similar number (557) of family
physicians (FPs), also less than 65 year of
age and actively practicing in the mo-
ment of conducting the survey. The self-
assessed questionnaire was sent to 1,016
doctors (505 PEDs and 511 FPs). The
sample was extracted from a data base
of graduated professionals in North Car-
olina. The questionnaires were answered
by 591 doctors (349 PEDs and 242 FPs).
Results of the bivariate analysis: 48%

of the FPs and 78% of PEDs used referral
to the specialized level (RP: 1.63; 95%
CI: 1.41-1.88, taking FPs as the refer-

ence category); prescribed medications
18% of the FPs and 9% of PEDs (RP: 2;
95% CI: 1.33-3.14, taking PEDs as the
category of reference in the compari-
son); provided counseling in their offices
61% of the FPs vs. a 59% of the PEDs
(RP: 1.04; 95% CI: 0,91-1,18, taking
PEDs as the category of reference in the
comparison); and initially maintained an
expectant behavior 22% of the FPs vs. a
20% of the PEDs (RP: 1.09; 95% CI:
0.80-1.50). Regarding to the variable
“counseling”, PEDs used referral with
that purpose to the specialist more fre-
quently that the FPs did it: 86% vs. 63%
(RP: 1.37; 95% CI: 1.23-1.52, taking FPs
as the category of reference in the com-
parison).
Regarding the degree of agreement

with a set of presented statements (pos-
sible answers were: “yes”/“do not”; re-
sults calculated from data available of
the 236 respondent FPs and the 332 re-
spondent PEDs), FPs agreed more fre-
quently than PEDs with the following
statement: “I feel comfortable with the
management of child depression”: 22%
vs. 11% (RP: 1.98; 95% CI: 1.34-2.91,
taking PEDs as the category of reference
in the comparison); FPs shown a higher
degree of agreement than PEDs with this
statement: “SSRIs are safer than other
antidepressant medications in children
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Tabla 5. Studies comparing clinical practice of pediatricians and family practitioners/general physicians
in Psychopathological conditions in Primary Care
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Rushton JL,
2000-2004,
North Carolina 
(USA)31

Cross-sectional,
survey to providers
Medium quality

349 PEDs and 242 FPs
answered the survey

Management of
childhood depression

RP of referral to other
professionals; PED vs. FP
RP of pharmacological
prescription; PED vs. FP
RP of referral to child psychiatrist;
PED vs. FP
RP of referral to general
psychiatrist; PED vs. FD
OR (logistic regression analysis),
factors associated with early
prescription of antidepressants;
FP vs. PED

1.63 (95% CI: 1.41-1.88)

0.41 (95% CI: 0.26-0.65)

1.22 (95% CI: 1.12-1.32)

0.60 (95% CI: 0.44-0.82)

4.90 (95% CI: 2.80-8.70)

PED

Rushton JL,
2000-2006,
North Carolina 
(USA)32

Cross-sectional, survey to
providers
Medium quality

349 PEDs and 242 FPs
answered the survey

Prescription of selective
serotonin reuptake
inhibitors (SSRI)

OR (logistic regression analysis)
FP had a greater probability of
prescription for any diagnosis
(depression, ADHD, OCD, EDB
and enuresis)

6.5 (95% CI: 3.7-11.4) PED

Rushton JL,
2004,
Michigan 
(USA)33

Cross-sectional, survey to
providers
Medium quality

Random selection, 405
PEDs and 318 FPs
answered the survey

Adherence to the AAP
guidelines on ADHD

RP PED vs. FP of:
- Awareness of pediatric ADHD
guidelines recommendations

- Use of the symptoms scale for
teachers

- Use of the diagnostic criteria of
the DSM (Diagnostic and
Statistical Manual of Mental
Disorders)

- Prescription of the
recommended medications

- Compliance with the
recommendations of routine
follow-up visits (3-4 times per
year)

- Ordering unnecessary tests
Incorporating the guidelines
recommendations into their
practice PED vs. FP (OR, by
means of logistic regression) 

1.31 (95% CI: 1.18-1.46)

1.19 (95% CI: 1.0-1.30)

1.85 (95% CI: 1.53-2.24)

1.22 (95% CI: 1.09-1.36)

0.62 (95% CI: 0.54-0.71)

0.45 (95% CI: 0.35-0.58)
5.4 (95% CI: 2.6-11)

PED

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics; Acute RTI: acute
respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure; BPD/CF: bronchopulmonary
dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline; EDB: eating disorder behaviors;
ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat); FP: family practitioner; GABHS: group A
beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B; MHSIC:Manitoba Health Services Insurance Plan;
MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National Ambulatory Medical Care Survey; NHAMCS: National Hospital
Ambulatory Medical Care Survey; OCD: obsessive compulsive disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference;
RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory
tract infection; X-rays: radiography.

and adolescents”, 63% vs. 48% (RP:
1.3; 95% CI: 1.12-1.51, taking PEDs as
the category of reference in the compari-
son); FPs agreed more frequently than
PEDs with the following assertion: “the
lack of specialist available for referral

forces me to arrange treatment of child
depression on my own”, 20% vs. 12%
(RP: 1.65; 95% CI: 1.12-2.43, taking
PEDs as the category of reference in the
comparison). Regarding to the variable
“prescription”, FPs started treatment
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with an antidepressant medication, be-
fore referral, more frequently than PEDs:
28% vs. 6% (RP: 4.67; 95% CI: 2.94-
7.4, taking PEDs as the category acting
as point of reference in the comparison).
In logistic regression analysis, being a FP
was associated with a higher likelihood
of prescribing medications for childhood
depression: OR 4.9 (95% CI: 2.8-8.7).
In the year 2000, the same authors,

using the same sample of the previously
commented study, published the results
of the survey, related this time to the
prescription of SSRIs antidepressants and
their indications for several psychiatrics
disorders.32 In the bivariate analysis FPs
were more likely than pediatricians to
use SSRIs for any of the psychiatric con-
ditions considered in the study: 91% vs.
58% (RP: 1.57; 95% CI: 1.42-1.73); FPs
were more likely than PEDs to prescribe
SSRIs in association with other psy-
chotropic medications: 54% vs. 31%
(RP: 1.75; 95% CI: 1.44-2.13). In the
separate analysis for every diagnosis, FPs
prescribed SSRIs for depression more fre-
quently than PEDs: 88% vs. 51% (RP:
1.73; 95% CI: 1.54-1.93); FPs used SS-
RIs for the attention-deficit/hyperactivity
disorder (ADHD) more frequently than
PEDs: 45% vs. 30% (RP: 1.5; 95% CI:
1.21-1.85); the FPs used SSRIs for the
obsessive-compulsive disorder more fre-

quently than the PEDs: 38% vs. 28%
(RP: 1,35; 95% CI: 1.07-1.71). There
were no differences found between FPs
and PEDs in the likelihood of prescription
of SSRIs for the treatment of “aggressive
behavior”, 26% vs. 20% (RP: 1.3; 95%
CI: 0.96-1.75). FPs were more likely to
use SSRIs for the treatment of eating dis-
orders than PEDs: 32% vs. 9% (RP:
3.58; 95% CI: 2.44-5.26). FPs were
more likely to prescribe SSRIs for enuresis
than PEDs: 12% vs. 7% (RP: 1.74; 95%
CI: 1.04-2.92). Other results of interest:
41% of the respondent FPs reported the
prescription of SSRIs in at least one ado-
lescent, in the six months period of time
before the survey, versus a 26% of the
respondent PEDs (RP: 1.57; 95% CI:
1.24-1.98); PFs were less likely to use re-
ferrals to the specialist in mental health:
48% vs. 77% for PEDs (RP: 0.62; 95%
CI: 0.54-0.72). It was found, in the logis-
tic regression analysis, that being a FP
was associated with a higher likelihood
of prescription of an SSRI for any of the
considered diagnosis (OR: 6.5; 95% CI:
3.7-11.4).
The same authors published in the year

2004 the results of a mail survey carried
out in the year 2002 and targeted to
PEDs and FPs of the state of Michigan
(USA).33 The objective of the study was
to evaluate the degree of adherence of
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primary care physicians to the recom-
mendations of a practice guideline about
diagnosis and management of the AD-
HD, as well as determine which factors
influenced those different degrees of
concordance with the recommendations.
A mailed self-reported questionnaire was
sent to all the PEDs in the state of Michi-
gan (687) and to a randomly selected
sample of 687 FPs (of a total amount of
1,547). Data of both types of medical
professional were obtained from the
American Medical Association Master
File. The sampling strategy rendered a
total number of 1,347 after application
of the following exclusion criteria: physi-
cians who were younger than 30 years
or older than 65 years, retirees, Veterans
Administration employees, physicians
with nongeneralist board or subboard
certification, and those having non-
Michigan-based office practices. Of the
1,374 physicians in the sample, 166
were found to be ineligible (retired, did
not see children, not in primary care, or
moved). For the remaining 1,208, the
overall response rate was 60% (723 of
1,208), with 67% for PEDs (405 of 608)
and 53% for FPs (318 of 600).
Results of the bivariate analysis:

91.5% of the PEDs were familiar with
the practice guideline, versus the 59.8%
of the FPs (RP: 1.31; 95% CI: 1.18-

1.46); reported incorporation of the
guidelines into their practice 78.1% of
the PEDs and 39% of the FPs (RP: 2;
95% CI: 1.73-2.32). With regard to rec-
ommendations on diagnosis (percentage
of respondents that follow each recom-
mendation, indicated as “routinely” ver-
sus “never, rarely or sometimes”): 77%
of PEDs reported routine use of parents
rating scales of symptoms in diagnosing
ADHD (vs. a 61.6% FPs; RP: 1.25; 95
CI%: 1.13-1.38); 84.4% of PEDs report-
ed routine use of teacher rating scales in
diagnosing ADHD (vs. a 70.8% of the
FPs; RP: 1.19; 95% CI: 1.10-1.30); a
70.4% of PEDs reported assessment for
comorbidity (vs. a 68.5% of FPs; RP:
1.03; 95% CI: 0.93-1.14), and 55.4% of
the PEDs reported routine use of the Di-
agnostic and Statistical Manual of Men-
tal Disorders criteria for diagnosis of AD-
HD (vs. a 30% of FPs; RP: 1.85; 95% CI:
1.53-2.24).
With regard to recommendations

about treatment (percentage of respon-
dents that follow each recommendation,
indicated as “routinely” versus “never,
rarely or sometimes”), 72.2% of the
PEDs (vs. a 59.2% of the FPs) used the
recommended medications in the prac-
tice guideline (RP: 1.22; 95% CI: 1.09-
1.36); 80.9% of PEDs monitored med-
ications in the reevaluation, a month
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after prescription, also titrating when
needed, vs. a 81.7% of FPs (RP: 0.99;
95% CI: 0.92-1.06); 41.6% of PEDs re-
ported follow-up evaluations, 3-4 times
a year, for children who receive medica-
tions to evaluate response, vs. a 67.5%
of FPs (RP: 0.62; 95% CI: 0.54-0.71);
56.4% of the PEDs reconsidered diagno-
sis in the patient when two or more
medications were unsuccessful, vs. the
46.3% of the FPs (RP: 1.22; 95% CI:
1.05-1.41); 56.3% of PEDs and 53.2%
of PFs made recommendations for be-
havioral therapy (RP: 1.01; 95 CI %:
0.88-1.16); 18.1% of PEDs ordered lab-
oratory tests not recommended in the
guideline (thyroid, lead, or iron testing),
vs. a 39.6% of FPs (RP: 0.45; 95% CI:
0.35-0.58). In the logistic regression
analysis, the likelihood of incorporating
the recommendations of the practice
guideline was higher among PEDs (OR:
5.4; 95% CI: 2.6-11).

Immunizations
The main characteristics of the selected

studies are summarized in Table 6.
This topic was reviewed in 16 studies:

14 cross-sectional descriptive studies and
two historical cohort studies.
In the study of Starfield et al.,5 pub-

lished in 1985, 429 PEDs and 611
PFs/GPs were interviewed by means of a

national survey. The percentage of re-
spondents by type of professionals were:
50% for PEDs, 44% for FPs and 36% for
GPs. Pediatricians, in comparison with
the others types o professionals, were
more likely to administer immunizations
to the following groups of population:
aged between 15 and 19 years, and
aged between 10 and 14 years, when
they consulted for a preventive check-up
visit. The authors did not offer numerical
results.
Freed et al.34 developed in 1994 a

study, with a cohort survey-over-time
kind of design, and performed through
successive mail surveys to a sample of
591 physicians of primary care (438
PEDs and 153 FPs) in North Carolina
(USA). The objective was to determine
the degree of adoption, by both types of
professionals, of the official recommen-
dation about the universal hepatitis B im-
munization of infants released by the
American Academy of Pediatrics, the
American Academy of Family Physicians
and the Advisory Committee on Immu-
nization Practices (AAP, AAFP, and the
ACIP). The survey was responded by
363 PEDs (82.9%) and 110 FPs
(71.9%). 66 % of PEDs (vs. a 32% of
FPs) agreed that universal immunization
was warranted (RP: 2.1; 95% CI: 1.6-
2.8); 53% of pediatricians had actually
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Tabla 6. Studies comparing childhood clinical practice of pediatricians and family practitioners/general
physicians in immunizations in children in Primary Care
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Starfield B,
1985, 
USA5

Cross-sectional study,
exam of clinical records
Low quality

Sample of 429 PEDs,
346 FPs and 251 GPs

Diagnosis made and styles
of care provided

Vaccine recommendation and
administration

PEDs administered more vaccines to
children and adolescents aged 10 to 19
years

PED

Freed GL, 1994,
North Carolina  
(USA)34

Retrospective cohort study;
successive surveys
Medium quality

778 PEDs and a random
sample of 300 FPs
Response rate was 78%

Adoption of the
recommendation for
universal immunization
with hepatitis B vaccine

1. RP PED vs. FP for the adoption
of the recommendations from
the AAP and the AAFP

2. RP PED vs. FP of
implementing the
recommendations

2.1 (95% CI: 1.6-2.8)
2.3 (95% CI: 1.6-3.3)

PED

Szilagyi P,
1994, USA35

Cross-sectional study,
physicians’ survey
Medium quality

Random sample, 746 PEDs
and 429 FPs finally
included

Physicians immunization
practices

1. Vaccination during different
types of visits; reasons for no
vaccination; simultaneous
administration of vaccines

2. Use of systems to track
undervaccinated patients. OR
PED vs. MF

No differences
2.00 (95% CI: 1.6-2.70)PED

Freed GL, 1988,
9 states 
(USA)36

Cross-sectional study,
survey to physicians
Medium quality

704 PEDs and 723 FPs
answered

Concern about vaccine-
associated malpractice
litigation
Practice

1. OR PEDs vs. FPs of delaying
immunization because of mild
illness

2. OR PEDs vs. FPs of delaying
immunization because of
previous reaction

0.29 (p < 0.001; 95% CI: not reported)
0.39 (p < 0.001)

PED

Ipp M, 1998,
Toronto
(Canada)37

Cross-sectional study,
survey to physicians
Medium/low quality

Random sample, 100 PEDs
and 100 FPs finally
included

Knowledges and attitudes
in relation to influenza
vaccination

1. RP PED vs. FP of
recommending the vaccine to
children with heart diseases

2. RP PED vs. FP of
recommending the vaccine to
children with asthma

3. In children with BPD/CF
RP of using active strategies to
contact families; PEDs vs. FPs

1.23 (95% CI: 1.09-1.39)
1.28 (95% CI: 1.11-1.48)
1.26 (95% CI: 1.10-1.44)
2.40 (95% CI: 1.53-3.77)

PED

Ewing GB,
1999, 
USA38

Cross-sectional study,
survey to physicians
Medium quality

Random sample, 788
PEDs, 2,117 FPs and 550
GPs finally included

Delivery of clinical
preventive services

RP PED vs. FP of influenza
vaccination recommendation

2.72 (95% CI: 2.54-2.92) PED

Santoli JM,
1999, 
USA39

Cross-sectional study, data
from the National
Immunization Program
Medium quality

Data of 21,522 children Appropriate immunization
status at 3 year of age

OR PED vs. FP of children
correctly vaccinated

1.63 (95% CI: 1.46-1.82) PED

Takayama JI,
1999,
2 states
(USA)40

Cross-sectional study,
Physicians’ survey
Medium/low quality

110 PEDs and 78 FPs finally
included

Impact of a hepatitis B
vaccination program

OR PED vs. FP of adopting
universal hepatitis B
immunization

2.00 (95% CI: 1.66-2.41) PED

Ehresmann KR,
2000,
Minessota
(USA)41

Cross-sectional study,
survey to physicians and
parents (plus survey and
exam of clinical records)
Medium quality

65 PEDs and 190 FPs
completed the survey

Attitudes and practices
regarding varicella vaccine

RP PED vs. FP about attitudes
and beliefs regarding varicella
vaccination

All significant results favor PEDs Equal

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics;
Acute RTI: acute respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure;
BPD/CF: bronchopulmonary dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline;
EDB: eating disorder behaviors; ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat);
FP: family practitioner; GABHS: group A beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B;
MHSIC:Manitoba Health Services Insurance Plan; MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National
Ambulatory Medical Care Survey; NHAMCS: National Hospital Ambulatory Medical Care Survey; OCD: obsessive compulsive disorder;
OR:Odds Ratio; PED: pediatrician; RD: Risk Difference; RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract infections;
URI: upper respiratory infection; VRTI/viral RTI: viral respiratory tract infection; X-rays: radiography.
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adopted the immunization of all new-
borns into practice, vs. a 23% of family
physicians (RP: 2.3; 95% CI: 1.6-3.3).
Szylagyi et al.35 carried out, in 1994, a

cross-sectional descriptive study by

means of a self-reported survey sent to a
randomly selected sample of 1,310 PEDs
and 954 FPs in the USA. It was respond-
ed by 1,075 PEDs (82%) and 490 FPs
(51%). The objectives of the study were
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Tabla 6. (Cont.) Studies comparing childhood clinical practice of pediatricians and family
practitioners/general physicians in immunizations in children in Primary Care
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Kahane SM,
2000, California
(USA)42

Cross-sectional study,
exam of clinical records
Medium/low quality

1,719 children’s clinical
records

Immunization practice and
vaccination coverage levels

OR FP vs. PED of incomplete
vaccination status at 24 months
of age

2.79 (95% CI: 1.54-5.07) PED

LeBaron CW,
2001, 
USA43

Cross-sectional/ecological
study, data from the
National Immunization
Program
Medium quality

96,689 physicians, of
different specialties,
providing routine care to
children: PEDs 37%, FPs
49% and GPs 14%

Relationship between
vaccination coverage levels
and distribution of types of
physicians

Concentration of pediatricians
strongly correlates to
immunization rates

β 0,006 (p = 0.001) PED

Schaffer SJ,
2001, 
USA44

Cross-sectional study,
Physicians’ survey
Medium quality

406 PEDs and 355 FPs To assess the adolescent
immunization practices of
physicians

1. OR PED vs. FP of using
protocols for adolescent
immunization

2. OR PED vs. FP of reviewing
the immunization status

3. OR PED vs. FP of hepatitis B
immunization

4. OR PED vs. FP of varicella
immunization

1.47 (95% CI: 1.22-1.78)

1.42 (95% CI: 1.22-1.65)

2.09 (95% CI: 1.64-2.65)

2.28 (95% CI: 1.90-2.72)

PED

Cohen NJ, 2003,
Illinois 
(USA)45

Cross-sectional study
survey to physicians
Medium quality

550 physicians: 55% PEDs,
39% FPs, 6% GPs

To assess knowledge of
catch-up immunization
regimens

1. OR FP vs. PED of giving
correct responses to
hypothetical scenarios

2. OR GP vs. PED of giving
correct responses to
hypothetical scenarios

0.23 (95% CI: 0.14-0.38)

0.35 (95% CI: 0.13-0.96)

PED

David MM,
2003, 24 states 
(USA)46

Cross-sectional study
survey to physicians
Medium quality

Random sample of 833
PEDs and 788 FPs
295 FPs and 435 PEDs
finally included

Adoption of
pneumococcal conjugate
vaccine

RP PED vs. FP of adopting AAP
recommendations about
pneumococcal vaccine

1.46 (95% CI: 1.34-1.59) PED

Bocquet A,
2005, 
Franche-Comté
(France) 16

Retrospective cohort study
Medium quality

Records from a database,
of a Health Insurance Fund,
concerning visits for 43,896
children

Medical management of
children

1. Hepatitis B vaccination
coverage PED vs. GP

2. MMR vaccination
3. Other vaccines

31% better PEDs than GPs

7% better PEDs than GPs
52% better PEDs than GPs

PED

Posfay-Barbe
KM, 2005,
Switzerland47

Cross-Sectional Study,
Physicians’ Survey
Medium/low Quality

Subscriber physicians to a
web-based expert network
about vaccines (458 PEDs,
317 GPs, 144 internists,
and 95 of other specialties)

Immunization of their own
children

1. OR no-PED vs. PED of not
having their children
immunized against measles

2. Against mumps
3. Against Hepatitis B
4. Postponed MMR
5. OR PED vs. no-PED of not
having their children
immunized against tick-borne
encephalitis virus

3.09 (95% CI: 1.33-7.17)

1.97 (95% CI: 1.05-3.69)
1.48 (95% CI: 1.07-2.05)
2.77 (95% CI: 1.64-4.69)
0.65 (95% CI: 0.44-0.95)

PED

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics;
Acute RTI: acute respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure;
BPD/CF: bronchopulmonary dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline;
EDB: eating disorder behaviors; ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat);
FP: family practitioner; GABHS: group A beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B;
MHSIC:Manitoba Health Services Insurance Plan; MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National
Ambulatory Medical Care Survey; NHAMCS: National Hospital Ambulatory Medical Care Survey; OCD: obsessive compulsive disorder;
OR:Odds Ratio; PED: pediatrician; RD: Risk Difference; RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract infections;
URI: upper respiratory infection; VRTI/viral RTI: viral respiratory tract infection; X-rays: radiography.
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to compare, in the first place, the differ-
ences in attitudes and beliefs regarding
immunizations among PEDs and FPs,
and secondly, the differences that these
two types of medical professionals
showed in their respective current prac-
tices. The differences were investigated
in terms of adherence to current immu-
nization recommendations and stan-
dards from guidelines. The guidelines
and standards considered of reference
were those issued by the AAP, AAFP and
the ACIP (American Academy of Pedi-
atrics, the American Academy of Family
Physicians and the Advisory Committee
on Immunization Practices), and pub-
lished after the performance of the sur-
vey. Bivariate analysis: with regard to
the kind of visit in which they would ad-
minister vaccinations (check-up, acute
illness visits, follow-up visits, or chronic ill-
ness visits). There was no difference
found between PEDs and PFs for the
first two types of visit –check-up (100%
vs. 99%) and acute illness (29% vs.
28%)–. Pediatricians, in comparison with
PFs, were more likely also to immunize
children using the follow-up visits (92%
vs. 86%; RP: 1.07; 95% CI: 1.02-1.12)
and using the chronic illness visits (81%
vs. 70%; RP: 1.16; 95% CI: 1.08-1.24).
Regarding mechanisms to identify un-
dervaccinated children, there was no

arrangement at all with this purpose for a
48%, in the case of the PEDs, vs. a 68%
for the PFs (RP: 0.71; 95% CI: 0.64-
0.78); in addition, a 43% of PEDs sys-
tematically registered vaccinations vs. a
35% of FPs (RP: 1.23; 95% CI: 1.06-
1.43). 
In the logistic regression analysis the

likelihood of keeping a tracking system,
with records, able to identify children
with incomplete immunization, was
higher for pediatricians (OR: 2; 95% CI:
1.6-2.7).
Freed et al.,36 in 1998, conducted a

cross-sectional descriptive study (cross-
sectional mail survey, by means of a self-
reported questionnaire) to PEDs and FPs,
from nine states of the USA, included in
the American Medical Association Mas-
terfile database. The objective of the
study was to explore the effect of con-
cern about vaccine-associated malprac-
tice litigation, on the practice from both
types of medical care providers. The
study examined, through a logistic re-
gression analysis, the perceptions of
PEDs and FPs regarding the safety of
giving immunizations to children with a
minor respiratory tract illness, without a
fever (or only with low-grade fever); the
perception on the safety of administering
the diphtheria, tetanus, and pertussis
vaccine to children with a family history
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of seizures; the perceptions of the safety
of using DTP vaccine in children with a
local reaction and a fever (temperature
< 40.5 °C) after a previous administra-
tion of the DTP vaccine; and whether
physicians reported giving immuniza-
tions at acute care visits, when not
specifically contraindicated.
From the 3,014 physicians in the total

sample selected to be mailed (1,165 pe-
diatricians and 1,849 family physicians)
1,863 responded (66%); from this
number, the 442 respondents who did
not give immunizations and who did
not provide well-child care, were ex-
cluded. This subtraction left a final sam-
ple of 1,421 for subsequent analysis
(47.1% of the initial sample), which,
with further application of rescaled
weights, yielded effective sample sizes
of 704 PEDs (60.4%) and 679 FPs
(39.1%) 
Bivariate analysis: in the comparison,

PEDs were more likely than FPs to be-
lieve that the diphtheria, tetanus, and
pertussis vaccine could be administered
safely to children with a family history of
seizures: 84% of PEDs vs. a 66% of FPs
(RP: 1.27; 95% CI: 1.2-1.35). Pediatri-
cians were more likely than FPs to report
their perceptions that the administration
of vaccines to children with a minor res-
piratory tract illness was a safe and effec-

tive procedure: 95% vs. 86% (RP: 1.1:
95% CI: 1.07-1.14); and PEDs were also
more likely than FPs to report percep-
tions of the safety of DTP vaccine use in
children with a fever after a previous
DTP vaccine (temperature < 40 °C):
73% vs. 57% (RP: 1.28; 95% CI: 1.18-
1.39). Pediatricians were more likely
than family physicians to record immu-
nizations on a special page in the pa-
tient's medical record (96% vs. 86%;
RP: 1.12; 95% CI: 1.08-1.15) and to
register immunizations in some type of
computer-based system (23% vs. 7%;
RP: 3.3; 95% CI: 2.4-4.4). In the logistic
regression analysis, FPs were more likely
than PEDs to defer immunization: a) be-
cause of a mild respiratory illness (OR:
0.29; p < 0.001), b) because a fever re-
actions to previous doses of the same
vaccine (OR: 0.39; p < 0.001), or c) be-
cause of a family history of seizures (OR:
0.33; p < 0.001) 
Ipp et al.37 conducted in Canada a

cross-sectional study consisting in a sur-
vey carried out by sending a self-admin-
istered questionnaire to a random sam-
ple of 100 family physicians, 100
pediatricians and all the 130 subspecial-
ists at The Hospital for Sick Children,
Toronto. Of the 315 eligible physicians,
247(77%) responded, including 76 FP
(78%) and 72 Community Pediatricians
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(83%). The objective was to determine
the variability in physician knowledge,
attitudes, and behaviours in relation to
influenza vaccination of high-risk chil-
dren.
Of the three groups, community PEDs

were more likely than, either family
physicians or subspecialists, to recom-
mend vaccination for all the high-risk
conditions: heart diseases (70% vs.
60%; RP: 1.23; 95 % CI: 1.09-1.39),
asthma (94% vs. 74%; RP: 1.28; 95%
CI: 1.11-1.48), bronchopulmonary dys-
plasia/cystic fibrosis (96% vs. 76%;
RP:1.26; 95% CI: 1.10-1.44) and acetyl-
salicylic acid long-term treatment (71%
vs. 41%; RP: 1.74; 95% CI: 1.28-
2.36).There was also a nonsignificant
trend for pediatricians to vaccinate more
often institutionalized patients (74% vs.
61%; RP: 1.22; 95% CI: 0.97-1.53) and
children receiving immunosuppressive
therapy (71% vs. 62%; RP: 1.15; 95%
CI: 0.91-1.44). 
Ewing et al.38 published in 1999 a

cross-sectional study performed by a
mail survey using a self-completed ques-
tionnaire sent to a randomly selected
sample of physicians of different medical
specialties in the USA, who provided pri-
mary care (PC) at least 50% of their
working time. The aim of this study was
to compare the provision of clinical pre-

ventive services delivered by different
type of primary caregivers. Of 1,629
PEDs, 1,303 (80%) answered the ques-
tionnaire. After applying the criterion
“work in PC more than 50% of the
working hours”, the sample was reduced
to 788 (61%). In relation to FPs, from an
initial sample of 5,000, 2,511 answered
the survey (50%). After applying the cri-
terion “work in PC more than 50% of
the working hours”, the sample was re-
duced to 2,117 (84%). Among the pre-
ventive activities evaluated, the authors
studied the degree of adherence to the
recommendation of influenza vaccina-
tion. PEDs were more likely to recom-
mend influenza vaccination than FPs
(85.3% vs. 31.3%; RP: 2.7; 95% CI:
2.5-2.9; bivariate analysis).
In 1999, Santoli et al.39 published the

results of a telephone survey conducted
to a sample of parents of 28,298 children
in the USA (50 states, the District of Co-
lumbia and 27 selected urban areas). The
objective was to compare the immuniza-
tion status in non institutionalized
healthy children, aged 19 to 35 months,
verifying their vaccination status, check-
ing up the provider record, and examin-
ing the relationship between the charac-
teristics of the providers enrolled in the
Vaccines For Children program and the
immunization status. Data were available
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for 21,522 children (76%). Children
were considered to be properly immu-
nized when they had received ≥ 4 doses
of DTP or DTaP, ≥ 3 doses of oral polio,
≥ 1 dose of measles-mumps-rubella
(MMR) and ≥ 3 doses of Hib ( = 4:3:1:3),
before the survey began. Children vacci-
nated solely by pediatricians were more
likely to have received the complete
4:3:1:3 course than those vaccinated on-
ly by family physicians (80% vs. 71%, p
< 0.05 on bivariate analysis) (OR: 1.63,
95% CI: 1.46-1.82 in the logistic regres-
sion analysis).
Takayama et al.40 published in 1999 a

cross-sectional study based in a mailed
self-administered survey sent to physi-
cians. This study was conducted in the
counties of Sacramento and San Francis-
co (USA). The survey was mailed to 855
PEDs and FPs in both counties. The num-
ber of respondents was 533 (62%). Of
these, 211 were excluded as they did not
provide primary care to children. The fi-
nal sample consisted of 322 physicians
(37.7%): 155 in San Francisco and 167
in Sacramento. Of the 322 participants,
110 were PEDs and 86 GPs/FPs. The rest
(5) belonged to other specialties. The
aim was to compare the percentage of
children vaccinated against hepatitis B in
these two counties. An intervention was
made in San Francisco (the Universal In-

fant Hepatitis B Immunization Demon-
stration Project), while none was under-
taken in Sacramento. Comparing prima-
ry care physician immunization practices,
by logistic regression analysis, they
found that being PED was a predictive
factor for presenting a proper immuniza-
tion status against hepatitis B in both, the
San Francisco (OR: 2,0; 95% CI:1.7-
2.4), and the Sacramento (OR: 2.13;
95% CI not offered) counties.
Ehresmann et al.41 sought to determine

PEDs and FPs’ attitudes and practices re-
garding varicella vaccine in a study pub-
lished in 2000. A random sample of 420
physicians (319 FPs and 101 PEDs) was
selected to fill in a mailed questionnaire.
Ninety-one, who were not providing pri-
mary care services (including immuniza-
tion), were excluded. Among the re-
maining 327 physicians, 255 completed
the survey (78%), including 190 (77%)
of 248 family physicians and 65 (82%)
of 79 pediatricians. There were no differ-
ences in the logistic regression analysis
(OR: 1.2; 95% CI: 0.5-2.8) between the
two types of specialist to actively offer
the immunization. Regarding the state-
ment “All infants and children (from 12
months to 18 years) should be vaccinat-
ed”, 60% of PEDs agreed vs. 40% of
FPs (RP: 1.64; 95% CI: 1.22-2.21; bivari-
ate analysis). Concerning to the state-
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ment “all children of any age should be
vaccinated, unless good documented
personal history of previously passed
chickenpox”, 61% of PEDs agreed vs. a
42% of FPs (RP: 1.55; 95% CI: 1.16-
2.07; bivariate analysis). There were no
differences between both groups regard-
ing the statement “varicella vaccine is
safe” (98% of physicians from both spe-
cialties agreed). Concerning to the state-
ment “children already receive too many
injections to add varicella vaccine”, 27%
of FPs agreed (vs. a 10% of PEDs) (RP:
0.39; 95% CI: 0.17-0.87; bivariate
analysis). Finally, regarding the state-
ment “I prefer to wait until a new com-
bined vaccine (including varicella as one
of its components) is available”, 22% of
the FPs agreed (vs. a 6% of PEDs) (RP:
0.35; 95% CI: 0.13-0.96; bivariate
analysis).
Kahane et al.42 published in 2000 a

cross-sectional study, by site-surveying
physicians and nurses at private medical
practices, in three counties in California
(USA). Of the 72 eligible practices that
were contacted, 45 participated in the
study, yielding a participation rate of
62%. The immunization charts of chil-
dren aged 12 to 35 months were exam-
ined (1,719 of 2,325 eligible, 78%). The
probability of incomplete vaccination at
24 months of age was higher in children

visiting FPs than visiting PEDs: OR: 2.79
(95% CI: 1.54-5.07). This association
was not significant after applying the lo-
gistic regression analysis (numeric data
not shown by authors).
LeBaron et al.43 published in 2001 the

results of an ecological study, conducted
in all USA states, which approached the
relationship between the distribution of
each type of professional in each state
(PEDs, FPs, GPs) with the percentage of
properly immunized children at a mean
age of 27 months – children were con-
sidered as properly immunized when
they had received ≥ 4 doses of DTP or
DTaP, ≥ 3 doses of oral polio, ≥ 1 dose of
measles-mumps-rubella (MMR) and ≥ 3
doses of Hib (4:3:1:3). As a final number
there were 96,689 physicians (PEDs:
37%, FPs: 49% and GPs: 14%) who
provided routine care to children. Higher
rates of vaccination were associated with
a higher concentration of PEDs in the ge-
ographical areas studied (coefficient b:
0.006, p = 0.001 in multiple regression
analysis).
Schaffer et al.44 studied the physicians’

attitudes and practices on adolescent
immunization. A self-administered sur-
vey was mailed to a randomly selected
sample of PEDs and FPs in USA (using
the AMA Masterfile database). Of the
1,480 questionnaires mailed, 1,110
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were answered (75%); 536 were PEDs
(response rate 81%) and 582 were FPs
(response rate 71%). Of the physicians
who responded, 761 (69%) met the in-
clusion criteria established by the au-
thors (seeing ≥ 4 adolescents per month
in PC).The study sample consisted of
761 physicians (406 PED and 335 FP).
Logistic regression analysis results
showed that PEDs were more likely to
have protocols for adolescent immu-
nization (OR: 1.47; 95% CI: 1.22-1.78),
to check more frequently the immuniza-
tion status taking advantage of an illness
consultation (OR: 1.42; 95 % CI : 1.22-
1.65) and at follow-up visits (OR: 1.43;
95% CI: 1.23-1.67) than FPs; PEDs also
were more likely to routinely immunize
at illness-related visits (OR: 1.31; 95%:
CI: 1.09-1.58) and at follow-up visits
(OR: 1.49; 95%: CI: 1.46-1.51), to ad-
minister immunization to eligible adoles-
cents more frequently against tetanus
(OR: 3.31; 95% CI: 1.73-6.63), to ad-
minister a second dose of MMR (OR:
3.01; 95% CI: 1.77-5.12), to vaccinate
against hepatitis B (OR: 2.09; 95% CI:
1.64-2.65) and against varicella (OR:
2.28; 95% CI: 1.90-2.72), and to use
tracking and recall systems of adoles-
cents who were behind on vaccines,
comparing with official immunization
schedules and expected standards of

proper vaccination for their age (OR:
1.29; 95%: CI: 1.06-1.57).
Cohen et al.45 published in 2003 a

cross-sectional study conducted by a sur-
vey completed by physicians. The objec-
tive was to determine physician success
at designing catch-up regimens for chil-
dren delayed according to standard im-
munization schedule.The study was con-
ducted in a county of Illinois (USA). A
sample of 1,513 physicians was random-
ly selected from the AMA medical regis-
ter. Surveys included 6 open-ended vi-
gnettes describing hypothetical children
delayed in immunization for which par-
ticipants were asked to design catch-up
regimens. In each vignette the following
questions were proposed to the physi-
cian: "What would you give now?;
When would you schedule the next vis-
it?; What would you give at that time?"
In the scoring system used, one point
was added up for every correctly re-
sponded scenario. Participants were then
divided according to whether they
scored > 2 or < 1 than the mean score.
Furthermore, five theoretical scenarios
were presented, and, in each one of
them, whether the MMR and/or the
haemophillus influenzae type b (Hib)
vaccines should be administrated was
asked. The measured result was the per-
centage of professionals who do not ad-
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minister MMR or Hib vaccinations. The
survey was answered by 550 (36.4%)
physicians. The demographic and prac-
tice characteristics of responders and
non-responders were compared and it
was noteworthy that, among the survey
respondents, 55% were PEDs and 45%
were FPs/GPs, whereas among non-re-
spondents, the proportions were re-
versed: 34% of PEDs and 66% of
FPs/GPs. PEDs were 4.3 (95% CI: 2.6-
7.1) times more likely than FPs and 2.9
times more likely than GPs (95% CI:
1.04-7.7) to score over the average
(1.83 points), in the clinical scenarios, in
the logistic regression analysis. The au-
thors did not assess the results, by type
of professional, of the five additional sce-
narios in where possible contraindica-
tions for MMR and Hib vaccines were in-
quired.
Davis et al.46 in 2003 published the re-

sults of a survey made to physicians of
24 states in USA (AMA Masterfile data-
base). The aim was to compare PEDs and
FPs in adopting the immunization sched-
ule of the pneumococcal conjugate vac-
cine, once its inclusion had been ap-
proved for all children younger than two
years and for children aged 24-59
months at increased risk for developing
pneumococcal diseases or complications.
The survey was mailed to a sample of

788 FPs and 833 PEDs. Finally 259 FPs
(32.9%) and 435 PEDs (52.2%) were el-
igible. Ninety-nine percent of PEDs and
68% of FPs adopted the recommenda-
tion (RP: 1.46; 95% CI: 1.34-1.59, bi-
variate analysis).
Bocquet et al.16 conducted a retrospec-

tive cohort study analyzing information
from an automated medical database in
a region of France (Franche-Comté). The
percentage of vaccination coverage was
higher among PEDs, compared to FPs.
More specifically, authors provide nu-
merical data on the hepatitis B vaccine
(31% more than the FPs) and MMR vac-
cine (7% more).
Posfay-Barbe et al.47 (Switzerland)

published in 2005 a cross-sectional study
using an Internet-based survey. The aim
was to measure various vaccination atti-
tudes in PEDs and other no PEDs health
professionals. Specifically, they were in-
quired about the attitude to take over
their own children. The survey was sent
to 2,070 physicians (860 of them were
PEDs) being subscribers to the newsletter
subscriber list InfoVac (www.infovac.ch)
The survey consisted of 11 questions
with 102 possible responses. There were
1,017 respondents (PED: 53.3%). The
sample was reduced to 915 (PED: 392;
42.8%) due to defects on some of the
questionnaire forms. PEDs mothers and
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fathers were more likely to follow the of-
ficial immunization recommendations
than non-PEDs physicians parents
(91.6% vs. 85.1%; OR: 2.19; 95% CI:
1.37-3.49; logistic regression).

Cardiovascular risk
Ten studies have assessed PEDs and

FPs/GPs attitudes towards health educa-
tion activities (healthy habits promotion)
and toward the realization of diagnosis
and prevention activities on overweight-
obesity and on toxic habits (tobacco and
alcohol consumption). All studies were
cross-sectional design, using surveys, ex-
cept one, which was based on computer-
ized register data. They are described in
Table 7 in more detail.
Franzgrote et al.48 published in 1997 a

survey, for primary care physicians work-
ing in California (USA), carried out to de-
termine how frequently they asked ado-
lescents about tobacco consumption. A
self-administered questionnaire was
mailed to a randomly selected sample of
PEDs, FPs, internists and adolescent med-
icine specialists. The final sample consist-
ed of physicians who spent at least 50%
of their patient care time in primary care
and who had graduated between 1970
and 1985. The survey was sent to 754
physicians and 77% responded. By spe-
cialty, the response rate was 77% of FPs

and 78% of PEDs. The main results were:
a) Percentage of adolescents, aged 11-14
years old, screened for regular smoking
during routine health control visits:
61.3% PEDs (95% CI: 53.7%-66.8%)
vs. 69.2% FPs (95% CI: 63.8-74.6), RP:
0.89 (95% CI: 0.72-1.09); b) Percentage
of adolescents, aged 15-18 years old,
screened for regular smoking during such
visits: 74.4% PEDs (95% CI: 67.2%-
81.7%) vs. 85.2% FPs (95% CI: 81.1-
89.4), RP: 0.87 (95 % CI: 0.76-1.01); c)
Percentage of 11-14 years old adoles-
cents screened for regular smoking dur-
ing spontaneous acute-care visits: 9.6%
PEDs (95% CI: 6-13.3) vs. 29.1% FPs
(95% CI: 22.6-35.7), RP: 0.33 (95% CI:
0.17-0.65); d) Percentage of 15-18 years
old adolescents screened for regular
smoking during spontaneous visits: 16%
PEDs (95% CI: 11.7-20.4) vs. 50.1% FPs
(95% CI: 43.5-56.6), RP: 0.32 (95% CI:
0.20-0.52).
Kimm et al.49 published in 1998 the re-

sults of a telephone survey, conducted
with primary care physicians in the US, in
order to study their attitude on cardiovas-
cular risk factors identification in primary
care. The sample was randomly selected
from professional association records.
Three practice categories were differenti-
ated: FP, GP and PED, who should meet
two eligibility criteria: to have at least five
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Tabla 7. Studies comparing clinical practice of pediatricians and family practitioners/general physicians
in the implementation of diagnostic, therapeutical and educative activities in relation to cardiovascular
risk in pediatric Primary Care
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Franzgrote M,
1997, California
(USA)48

Cross-sectional study,
Survey to physicians
Medium quality

104 FPs, 100 PEDs Screening for
adolescent smoking.

RP PED vs. FP of screening
during routine physical exams
in 11 to 14 year-old
adolescents
RP in the 15 to 18 year-old
age group
RP of screening during acute
visits in 11 to 14 year-old
adolescents
RP in the 15 to 18 year-old
group

0.89 (95% CI: 0.72-1.09)

0.87 (95% CI: 0.76-1.01)

0.33 (95% CI: 0.17-0.65)

0.32 (95% CI: 0.20-0.52)

FP

Kimm SYS,
1998, 
USA49

Cross-sectional study,
survey to physicians
Medium quality

430 PEDs, 398 FPs and 208
GPs selected from a national
sample

Management of
cardiovascular disease
risk factors.

RP PED vs. FP/GP of routine
cholesterol screening
RP of screening only children
with a positive family history
Screening age for those with
family history (years)
RP of using pharmacologic
agents.

1.56 (95% CI: 1.19-2.04)

1.26 (95% CI: 1.14-1.39)

GPs 8.7; FPs 8.4; PEDs 4.7 (p < 0.001)

0.65 (95% CI: 0.48-0.89)

PED

Ewing GB,
1999, 
USA38

Cross-sectional study,
survey to physicians
Medium quality

Random sample, 788 PEDs
and 2,117 FPs finally
included

Delivery of clinical
preventive services.

OR PED vs. FP of exercise 
counseling
Of diet counseling
Of smoking counseling
OR FP vs. PED of measuring
blood pressure

0.71 (p < 0.05)

3.96 (p < 0.05)
0.28 (p < 0.05)
0.37 (p < 0.05)

Both

Klein JD, 2001,
Rochester (New
York, 
USA)50

Cross-sectional study,
survey to physicians
Medium quality

Random sample, 192 PEDs
and 179 FPs finally included

Smoking prevention
and cessation
counseling in 15 to 18
year-old adolescents

Comparison of a counseling
performance score (range 0-
100)
Multivariate linear regression
with performance score as
the dependent variable

61 FPs vs. 53 PEDs (p < 0.001)

Being a FP, β= 13.8 (95% CI: 9.1-
18.6; p < 0.001)

FP

Pérez-Stable 
EJ, 2001,
California 
(USA)51

Cross-sectional study,
survey to physicians
Medium quality

Random sample, 260 PEDs
and 230 FPs finally included

Practice of smoking
cessation counseling
with parents

RP PED vs. FP of asking if
they smoke in the home
RP of counseling on the risks
of second hand smoke
RP of providing pamphlets on
smoking cessation
RP of referring a parent to a
smoking cessation program

1.14 (95% CI: 1.01-1.29)

1.14 (95% CI: 1.02-1.27)

0.70 (95% CI: 0.55-0.90)

0.73 (95% CI: 0.58-0.94)

Both

Kaplan CP,
2004, California
(USA)52

Cross-sectional study,
survey to physicians
Medium quality

Random simple, 242 PEDs
and 187 FPs finally included

Cessation counseling
for adolescents aged
18 years and younger.

OR FP vs. PED of fixing a
date for quitting
OR FP vs. PED of scheduling
follow-up visits
OR FP vs. PED of lacking the
skills required to counsel

2.41 (95% CI: 1.08-5.40)

3.07 (95% CI: 1.22-7.73)

0.29 (95% CI: 0.14-0.63)

FP

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics; Acute RTI: acute
respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure; BPD/CF: bronchopulmonary
dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline; EDB: eating disorder behaviors;
ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat); FP: family practitioner; GABHS: group A
beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B; MHSIC:Manitoba Health Services Insurance Plan;
MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National Ambulatory Medical Care Survey; NHAMCS: National Hospital
Ambulatory Medical Care Survey; OCD: obsessive compulsive disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference;
RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory
tract infection; X-rays: radiography.
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pediatric patient contacts per week and
to dedicate more than 20 hours per week
of direct patient care. 1,036 profession-
als, who met those criteria, answered the
survey (52.5% response rate). The re-

sponse rate varied significantly among
specialties (63.6% PEDs vs. 50.7% FPs
and 40.3 % GPs; p < 0.001). FPs and GPs
categories were grouped to calculate the
RP and its 95% CI. PEDs were more likely
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Tabla 7. (Cont.) Studies comparing clinical practice of pediatricians and family practitioners/general
physicians in the implementation of diagnostic, therapeutical and educative activities in relation to
cardiovascular risk in pediatric Primary Care
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Kolagotla L,
2004, Boston
(USA)53

Cross-sectional study,
survey to physicians
Medium/low quality

Random sample, 213
PEDs and 74 FPs finally
included

Knowledge of obesity
guidelines.

RP PED vs. FP of recording
familial hyperlipidemia
RP of measuring blood
pressure
RP of assessing dysmorphic
features
RP of assessing hirsutism in
girls
RP of evaluating the diet
RP of assessing the exercise
behaviour
OR PED vs. FP of considering
themselves able to treat
obesity

1.23 (95% CI: 1.01-1.50)

1.10 (95% CI: 1.01-1.19)

2.08 (95% CI: 1.46-2.97)

1.30 (95% CI: 1.04-1.62)

1.32 (95% CI: 1.05-1.66)
1.16 (95% CI: 1.05-1.29)

2.59 (95% CI: 1.19-5.63)

PED

Cook S, 2005,
USA54

Retrospective cohort study
NAMCS and MHAMCS
data
Medium quality

Data from 2,452 PEDs and
886 FPs/GPs

Diagnosis of obesity
and comorbidities.

RP FP/GP vs. PED of
measuring blood pressure
OR PED vs. FP/GP of:
- Diet counseling
- Exercise counseling

0.58 (95% CI: 0.54-0.63)

2.50 (95% CI: 1.6-3.9)
1.60 (95% CI: 1.0-2.7)

PED

Spurrier NJ,
2006, Australia55

Cross-sectional study,
survey to physicians
Low quality

29 PEDs and 44 GPs Obesity diagnosis and
treatment.

Adherence to obesity
guideline recommendations

Generally better implementation by
PEDs

PED

Garg A, 2007,
Pensilvania 
(USA)56

Two designs were used:
cross-sectional survey
study and before-after
study
Low quality

Volunteers to participate in a
tobacco cessation counseling
program
80 PEDs and 146 FPs

Assessment of a
smoking cessation
program.

Self-efficacy for secondhand
smoking counseling (score 1
to 4)
Self-efficacy for smoking
cessation counseling (score 1
to 4)
Before-after study

PEDs 3.54, FPs 3.38 (p < 0.05)

PEDs 2.90 FPs 3.06 (p < 0.05)

PEDs and FPs equally improved

Both

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics; Acute RTI: acute
respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure; BPD/CF: bronchopulmonary
dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline; EDB: eating disorder behaviors;
ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat); FP: family practitioner; GABHS: group A
beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B; MHSIC:Manitoba Health Services Insurance Plan;
MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National Ambulatory Medical Care Survey; NHAMCS: National Hospital
Ambulatory Medical Care Survey; OCD: obsessive compulsive disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference;
RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory
tract infection; X-rays: radiography.
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to make a cholesterol routine screening in
the general population (RP: 1.56; 95%
CI: 1.19-2.04) and in children with a pos-
itive cardiovascular disease family history
(RP: 1.26; 95% CI: 1.11-1.39). PEDs
screened hypercholesterolemia at an ear-
lier age when family history was positive:
4.7 years old (versus 8.7 years old for GPs
and 8.5 years old for FPs; p < 0.001). In
relation to initiate hypercholesterolemia
treatment, it cannot be estimated by spe-
cialties; overall, 70.8% of all physicians
prescribed diet and 17.4% prescribed
more physical exercising in addition to di-
et. Regarding to pharmacologic therapy,
PEDs prescribed fewer drugs than GPs
and FPs (RP: 0.65; 95% CI: 0.48-0.89).
Regarding the screening of arterial hyper-
tension, 99% of all the physicians per-
formed it; PEDs performed it at a lower
age: 2.9 years old versus 5.4 years old
(FPs) and 6.9 years old (GPs). The differ-
ences were not statistically significant,
due to the low number of responses on
this item. Regarding hypertension treat-
ment, the method most frequently used
by the physicians was the combination of
diet and exercise (60%). A rate of 25.5%
used drugs, but there were no differences
between PEDs and FPs/GPs (RP: 0.95;
95% CI: 0.7-1.28).
Ewing’s 1999 study approached the at-

titudes, in the medical office, about di-

etetic habits and tobacco consumption.38

PEDs asked more often than FPs on di-
etetic habits (53.3% vs. 18.6%; OR in
multivariate analysis: 3.96; p < 0.05) and
were more likely to counsel about this
subject (31.5% vs. 24%; OR: 1.27; p
< 0.05). Regarding the tobacco con-
sumption, PEDs asked less about it (8.4%
vs. 58.6%; OR: 0.28; p < 0.05) and
counselled less frequently (18.7% vs.
43.5%; OR: 0.29; p < 0.05).
Klein et al.50 published in 2001 the re-

sults of a self-reported survey mailed to
primary care physicians in three metro-
politan areas of New York (USA). The ob-
jectives were to describe the delivery of
preventive practices about the smoking
habit to adolescents (counseling, screen-
ing cessation…) and to examine the ef-
fect on it, among other characteristics, of
the physician specialty. The survey was
sent to 661 physicians who had seen 1 or
more adolescents for well care within the
past 6 months. Of the 551 eligible physi-
cians, 156 did not respond, 24 refused to
participate and 371 returned completed
surveys (67%). Respondents included
192 PEDs and 179 FPs. In the multivari-
ate regression analysis, being FP was as-
sociated with a greater probability of of-
fering an adequate tobacco cessation
counselling (beta coefficient: 13.8; 95%
CI: 9.1-18.6; p < 0.001).
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Pérez-Stable et al.51 published in 2001
the results of a self administered survey
mailed to physicians practicing in Califor-
nia (USA). The objective was to evaluate
primary care physicians in their knowl-
edge and practice of smoking cessation
counselling with patents. To be eligible,
pediatricians and family physicians had to
visit patients aged 18 years or younger,
and to practice in an ambulatory setting.
They were randomly selected from the
American Medical Association Physician
Masterfile. Of the 1,000 mailed surveys,
899 were eligible and 499 (56% re-
sponse rate) were returned and complet-
ed. The questionnaire posed queries to
physician about if they asked the parents
of children, aged 5 years or younger,
about smoking. The question “if parents
smoked regularly” was asked by 62% of
PEDs and 65% of FPs (RP: 0.95; 95% CI:
0.83-1.09); the question “if parents
smoked at home” was asked by 73% of
PEDs and 64% of FPs (RP: 1.14; 95% CI:
1.01-1.29). Referring to the smoking ces-
sation counseling to parents, 79% of
PEDs (69% of FPs) informed on passive
smoking risk to children (RP: 1.14; 95%
CI: 1.02-1.27); PEDs were more likely to
report that they registered in the medical
record, as a medical problem for the chil-
dren, their parents smoking habit (65%
vs. 48%; RP: 1.36; 95% CI 1.16-1.6);

77% of PEDs and 78% of FPs reported
smoking cessation counseling to parents
(RP: 0.99; 95% CI: 0.9-1.09); PEDs com-
pared with FPs were less likely to report
referring a parent to a smoking cessation
program (30% vs. 41%; RP: 0.73; 95%
CI: 0.58-0.94), giving pamphlets on
smoking cessation (28% vs. 40%; RP:
0.7; 95% CI: 0.55-0.9), and asking for a
quit date (18% vs. 41%; RP: 0.44; 95%
CI: 0.33-0.6).
Kaplan et al.52 published in 2004 the re-

sults of a self-administered survey mailed
to primary care physicians practicing in
California (USA). The research team was
the same that conducted the formerly
mentioned study of Pérez-Stable.51 The
objective was to compare the clinical
practice of FPs and PEDs, relating to
smoking cessation counseling in adoles-
cents, as well as to determine the per-
ceived barriers for this preventive activity
in both types of professionals.
To be eligible, the physicians had to take

care of patients under 18 years of age, to
practice in primary care 10% of their
working time, and to refer that at least
10% of their patients were children and
adolescents. The sample was randomly
selected from medical associations’ reg-
istries. Of the original sample of 1,000
mailed surveys, 899 were eligible. 499
physicians (56%) returned completed
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questionnaires. The sample was further
reduced to include only those physicians
that have in their practices at least a 10%
of patients aged 18 years and younger.
This resulted in a final sample of 429
physicians for this report (187 FPs and 242
PEDs). In the multivariate logistic regres-
sion model analysis, FPs reported (more
often than did it PEDs) setting a quit date
(OR: 2.41; 95% CI: 1.08-5.4), scheduling
a follow-up appointment to discuss quit-
ting (OR: 3.07; 95% CI: 1.22-7.73), and
directing the nursing staff to counsel the
patient about quitting (OR: 3.7; 95% CI:
1.3-10.6). The authors did not found dif-
ferences in other seven aspects related to
tobacco cessation counseling.
Kolagotla et al.53 published in 2004 the

results of a self administered survey
mailed to primary care physicians practic-
ing in USA. The aims of this study were to
describe the ambulatory management of
childhood obesity by pediatricians and
family physicians, and to evaluate knowl-
edge of published recommendations and
the adherence to them. A random sample
from the registries of professional associ-
ations was selected. Respondents self-
identified as specialists, or physicians who
spent less than 8 hours, or less than 25%
of their working time in direct patient
care, were excluded. Relating to the diag-
nosis, FPs were more likely to use body

mass index (BMI) to identify obesity than
PEDs (49% vs. 30%; p = 0.002). PEDs
were significantly more likely than FPs to
ask, in obese children, about a family his-
tory of dyslipidemia (76% vs. 62%; RP:
1.23; 95% CI: 1.01-1.51), to check blood
pressure (99% vs. 93%; RP: 1.1; 95% CI:
1.01-1.19), to perform funduscopy (62%
vs. 35%; RP: 1.85; 95% CI: 1.32-2.59)
and to assess for dysmorphisms (66% vs.
33%; RP: 2.08; 95% CI: 1.46-2.97) and
hirsutism (72% vs. 57%; RP: 1.3; 95%
CI: 1.04-1.62). 
PEDs were significantly more likely to

report obtaining a dietary recall (71% vs.
56%; RP: 1.32; 95% CI: 1.05-1.66); ob-
taining records of television viewing and
time spend playing video games (79%
vs. 54%; RP: 1.51; 95% CI: 1.2-1.89),
and requesting, as well, information
about exercise and sports activity (98%
vs. 88%; RP: 1.16; 95% CI: 1.05-1.29).
Cook et al.54 published in 2005 a study

with the objective of examining clinician-
reported diagnosis of obesity, as well as
frequency of blood pressure assessment
and diet and exercise counselling, during
ambulatory visits made by children and
adolescents in primary care offices of the
USA. Whit this purpose the authors used
the computerized registries of NAMCS
and NHAMCS conducted in the years
1997 to 2000. Visits of patients, who
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were 2 to 18 years of age, were included
and classified as having a diagnosis of
obesity and other similar diagnosis, ac-
cording to the international classification
of diseases ICD-9. There were 32,930 to-
tal visits, 281 of them (0.78%) carried
these diagnosis. Among well-child visits,
the frequency of obesity diagnosis was
0.9%. Ninety-six point eight percent
(96.8%) of well-child visits were provid-
ed by PEDs (vs. a 3.2% of FPs; RP: 8.49;
95% CI: 2.1-34.9). In the regression lo-
gistic analysis, PEDs provided diet coun-
selling (OR: 2.5; 95% CI: 1.6-3.9) and
exercise counselling (OR: 1.6; 95% CI:
1.0-2.7) more frequently than FPs.
Spurrier et al.55, in a study made in Aus-

tralia, (survey mailed to family physicians
and PEDs), approached the ability to rec-
ognize overweight and obese patients us-
ing the viewing of a series of body im-
ages and a questionnaire about them, as
a tool to evaluate the criterion of the pro-
fessional in rating the size of children
(“acceptable weight”, “overweight” and
“obese”). The ability to rate this three sit-
uations correctly was similar (72% vs.
68%), for GPs and PEDs. The respon-
dents were 44 out of 245 FPs and all the
29 PEDs surveyed. There were statistical-
ly significant differences in management,
with PEDs performing closer to a local
Clinical Practice Guideline on obesity.

Garg et al.56 published in 2007 a study
with the objective to know and to com-
pare the self-efficacy between PEDs and
FPs in smoking cessation counselling. This
study was considered of low quality. It
was addressed in Pennsylvania (USA).
Other objective was to evaluate whether
an educational intervention, conducted
at an office visit, can increase self-efficacy
of both professionals. A convenience
sample of primary care physicians were
enrolled and received a one-time training
session, which lasted 60 to 90 minutes, in
order to improve the clinicians’ self-effi-
cacy in smoking cessation counselling. A
4-point Likert scale was used to rate the
level of self-confidence of the participants
in the ability that they had acquired to
provide this counseling. There were no
differences between PEDs and FPs (3.54
vs. 3.38 points). The comparison of other
items about post-educative intervention
showed similar self-efficacy improvement
in both professionals.

Other preventive activities
The delivery of other clinical preventive

services, besides vaccination, as well as
other health education activities, was as-
sessed in six studies. Additional informa-
tion on these services is shown in Table 8.
Lévêque et al.57 addressed a cross-sec-

tional study in France (1995), conduct-
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ing phone surveys among the three
main groups of physicians who provide
primary care to children: private practice
PEDs, well-child clinic PEDs, and GPs.
The objective of this study was to deter-
mine the level of counselling, in the sub-
ject of injury control, currently carried
out by physicians. Three hundred pri-
vate PEDs and 125 well-child clinic PEDs
were randomly selected (French Com-
mittee on Health Education-FCHE); the
sample size for GPs was not reported.
The rate of non-responders varied in all
three groups (17%, 11% and 40%, re-
spectively). It is not possible to calculate
some estimates that would allow the
comparison among the three groups,
due to the lack of general practitioners’
sample size. 97% of private practice
PEDs, and 99% of well child clinic PEDs,
answered that, providing counselling on
injury prevention, was part of their pro-
fessional duties. No GP answered this
question. Fifty-seven percent of PEDs
provided printed educational material
on injury prevention in their offices vs. a
2% of GPs.
Steckler et al.58 performed a cross-sec-

tional study implementing a survey to
PEDs and FPs working in the influence
area of three USA hospitals (New Jersey,
Portland and Washington). They don’t
describe the method used for the selec-

tion of the professionals. The objectives
of the study were to compare the timing
of orchidopexy in children with cryp-
torchidism in the three areas, as well as
determine the attitudes and beliefs of
506 PEDs and 271 FPs on cryp-
torchidism. The rate of nonresponders
was not reported. The mean age at or-
chidopexy was 4.2 years; there were no
significative differences among the three
centers. Relating to the adequate age to
perform this intervention, 30% of PEDs
(vs. a 14% of FPs) considered it to be
recommendable between 6 and 12
months of age (p < 0.05). Ten percent of
PEDs (vs. a 30% of FPs) considered wait-
ing until 3-10 years. PEDs recommended
orchidopexy at an earlier age than FPs (p
< 0.05).
In the formerly mentioned study of

Ewing38, in the multivariate analysis (ref-
erence category: FP), PEDs asked less
frequently about exercise habits (OR:
0.62; p < 0.05) and also recommended
physical exercise less frequently (OR:
0.71; p < 0.05). Relating to diet habits,
PEDs asked usually about them more of-
ten than FPs (OR: 3.96; p < 0.05) and
made recommendations more frequently
(OR: 1.27; p < 0.05). FPs asked more
about smoking (OR: 0.28; p < 0.05), and
about alcohol and drugs use (OR: 0.49;
p < 0.05) than PEDs did it. PEDs were
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more likely to report about seatbelt use
(OR: 4.09; p < 0.05) and recommended
it more frequently (OR: 3.24; p < 0.05).
PEDs asked more about sexual activity

(OR: 1.89; p < 0.05) and provided more
counseling (OR: 1.77; p < 0.05).
FPs were more likely to ask about fam-

ily planning (OR: 0.62; p < 0.05) and to
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Tabla 8. Studies comparing clinical practice of pediatricians and family practitioners/general physicians
in the implementation of preventive activities in pediatric Primary Care
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Lévêque B,
1995, France57

Cross-sectional study,
survey addressed to
professionals
Low quality

Survey addressed to PEDs
(425) –private practice
pediatricians, or well-child
clinic pediatricians
(WCCPs)– and GPs (exact
number not specified)

Injury control
interventions
carried out by
physicians

% of physicians that provide
counseling on safety and injury
prevention to parents of children <
15 years age
% of physicians that have printed
educational material for parents
available at their offices

71% private practice pediatricians,
79% PEDs from the WCCPs (vs. 37%
of the GPs)

59% of PEDs (both types) vs. 2% of
the GPs

PED

Steckler RE,
1995, 
USA58

Cross-sectional study.
Survey addressed to
professionals.
Medium/low quality

506 PEDs and 371 FPs. Opinions on the
management of
cryptorchidism

The recommended timing for
orchidopexy

30% PEDs vs. 14% FPs
recommended orchidopexy between
6 and 12 months of age (p < 0.05)
10% PEDs vs. 30% FPs
recommended waiting until 3 to 10
years of age (p < 0.05)

PED

Ewing GB,
1999,
USA38

Cross-sectional study,
survey addressed to
professionals
Medium quality

Random sample. Final sizes:
788 PEDs, 2,117 FPs

The provision of
clinical
preventive
services by
primary
caregivers

OR PEDs vs. FPs for counseling
and providing preventive services
involving:
- Exercise
- Diet
- Tobacco
- Alcohol/drugs
- Family planning
- Road safety (seatbelt)
- OR FPs vs. PEDs, of measuring
blood pressure

0.71 ( p < 0.05)
1.27 (p < 0.05)
0.29 (p < 0.05)
0.97 (p = n.s.)
0.62 (p < 0.05)
3.24 (p < 0.05)
0.37 (p < 0.05)

Both

Gerard JM,
2000, 
USA59

Cross-sectional study,
survey addressed to
professionals
Medium quality

Random sample of
physicians in a list of affiliated
to the AMA: 273 PEDs and
227 FPs

Opinions and
practices
regarding
unintentional
poisoning

OR FPs vs. PEDs for providing
counseling, verbally and through
written material (poison
prevention anticipatory guidance
–PPAG–)

0.19 (95% CI: 0.09-0.037) PED

Bocquet A,
2005, 
Franche-Comté
(France)16

Retrospective cohort study
Medium quality

Records from a Health
Insurance Fund database
about 43,896 children

Management of
several health
problems in
children

Preventive counseling against
rickets (vitamin D prophylactic
prescription included)
Preventive dental counseling
about cavities (included counseling
about fluoride)

225.4% more PEDs than GPs

261.7% more PEDs than GPs

PED

Horowitz AI,
2006, New
England 
(USA)60

Cross-sectional study,
survey addressed to
professionals
Low quality

Questionnaires collected
from 141 PEDs and 68 FPs

Education of their
adolescent
patients about
testicular cancer

RD for PEDs vs. FPs to educate on
testicular cancer
RD of teaching Testicular Self-
Exploration (TSE)

0.6% (95% CI: –12,5-13,8)

–3.97% (95% CI: –17.3 to 9.4)

Both

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics; Acute RTI: acute
respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure; BPD/CF: bronchopulmonary
dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline; EDB: eating disorder behaviors;
ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat); FP: family practitioner; GABHS: group A
beta-haemolytic streptococcal; GP: general practitioner; Hep B: hepatitis B; MHSIC:Manitoba Health Services Insurance Plan;
MMR:measles, mumps and rubella; n.s.: no significance, NAMCS: National Ambulatory Medical Care Survey; NHAMCS: National Hospital
Ambulatory Medical Care Survey; OCD: obsessive compulsive disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference;
RP/PR: Prevalence Ratio; RR: Relative Risk; RTI: respiratory tract infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory
tract infection; X-rays: radiography.
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deliver counsel in this field than PEDs
(OR: 0.68; p < 0.05)
Gerard et al.59 compared the opinions

and practices of FPs with those of PEDs
regarding poison prevention. With this
purpose a self-administered question-
naire was mailed to 500 PEDs and 500
FPs of 45 states of USA, randomly select-
ed from AMA registries. Five hundred
professionals answered (227 FPs and
273 PEDs). PEDs provided more printed
material for unintentional poisoning pre-
vention than GPs: pamphlets (56.8% vs.
32.2%; RP: 1.77; 95% CI: 1.42-2.19),
warning stickers (34.1% vs. 20.7%; OR:
1.65; 95% CI: 1.21-2.23), posters in the
office (27.5% vs. 11.5%; RP: 2.4; 95%
CI: 1.59-3.61) and poison control center
telephone numbers (68.5% vs. 38.3%;
RP: 1.79; 95% CI: 1.49-2.15). The rea-
son cited for not providing poison pre-
vention anticipatory guidance was lack
of training, and this was more likely in
FPs (46.1% vs. 18.2%; p = 0.02). In the
multivariate analysis, GPs were 5.4 times
less likely to provide anticipatory guid-
ance on unintentional poison prevention
to parents than PEDs (OR: 0.19; 95% CI:
0.09-0.37).
Bocquet et al.,16 in their already de-

scribed study, stated .that PEDs per-
formed prevention against rickets with
vitamin D more frequently than GPs

(225% more), as well as more frequent
fluoride teeth cavities prevention
(261.7% more).
Horowitz et al.60 performed a study in

New England (USA) (of low method-
ological quality) to assess the practices of
PEDs and FPs on testicular self-examina-
tion recommendation. They mailed 458
questionnaires to PEDs and FPs. Two
hundred and nine responded (45.6%),
141 PEDs and 68 FPs. There were no sig-
nificant differences between both pro-
fessionals on providing education about
testicular cancer (RD: 0.6%; 95% CI:
–12.5-13.8), on teaching testicular self-
examination (RD: –3.97%; 95% CI:
–17.3%-9.4%), or on making routine
questions about testicular exploration in
adolescents (RD: 4.3%; 95% CI: –9.8-
18.5%).

Diagnostic tests
DTen studies performed some kind of

comparison in this field of the clinical
practice. Six had a cross-sectional de-
sign2,5,18,20,25,27 and four were cohort stud-
ies (one prospective29 and three historical
cohort studies9,12,16). Further details of
these studies are provided in Table 9.
In the paper of Fishbane2 the perfor-

mance of both types of physicians was
compared in some issues like the number
of well-child visits made, the pathologies
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detected in them and the laboratory tests
ordered. From more than 100,000 regis-
tered visits, PEDs labeled as well-child
visits 31% of them, vs. a 18% of
MFs/GPs (p < 0.05). The diagnosis made
were similar for both types of profession-
als, although PEDs were more likely to
make additional diagnosis in the well-
child visits in all the ages groups (3-5
years: 26% vs. 0%, p < 0.01; 6-10 years:
27% vs. 0%, p < 0.05). There were no
differences between both types of physi-
cians regarding the percentage of radio-
grams ordered. When the causes of con-
sultation were fever and sore-throat,
PEDs ordered more laboratory tests
(60% in sore-throat and 40% in pres-
ence of fever). 
The study of Leduc et al.29 approaches

the relative competence of PEDs and
GPs in managing fever ≥ 38 °C in chil-
dren 0-10 years of age. PEDs ordered
fewer roentgenograms than GPs (16 vs.
36; ARR: –9.9%; 95% CI: –9.4% to
–0.4%). In children undergoing a
roentgenogram, the probability of find-
ing some pathology was superior among
PEDs (7 out of 16 vs. 6 out of 36; RR:
2.6; 95% CI: 1.1-6.6). PEDs ordered a
rapid strep test more frequently (28 vs.
2; RR: 18.7; 95% CI: 4.5-76.7), and it
was positive more often if a PED ordered
it (9 out of 28 vs. 0 out of 2; RD: 32.1%;

95% CI: 14.8-49.4). The results of cul-
tures for pharyngeal streptococcus
proved positive in 2 out of 28 ordered by
PEDs vs. 0 out of 5 ordered by FPs/GPs
(RD: 6.7%; 95% CI: –2.3%-15.6%).
In the study by Starfield,5 the authors

stated that PEDs ordered more pharyn-
geal cultures for bacterial pharyngitis.
Likewise, they ordered more audiome-
tries than FPs and GPs. 
In the already commented study by

Schwartz et al.,18 FPs performed anterior
rynoscopy more frequently than PEDs,
without significant difference (RP: 1.1;
95% CI: 0.9-1.3), as well as more fre-
quent leukocyte count in mucus exten-
sion (50 out of 138 vs. 42 out of 197;
RP: 1.7; 95% CI: 1.2-2.4).
In the also mentioned study by Pennie

et al.,9 there were no differences be-
tween FPs and PEDs in the rate of
roentgenograms ordered in “RI” (Respi-
ratory tract infections) (3%). FPs per-
formed more diagnostic tests (not speci-
fied) than PEDs: 19% vs. 13% (RR: 1.48;
95% CI: 1.02-2.15). 
In the study by Watson et al.20 FPs

were significantly more likely than PEDs
to omit pneumatic otoscopy (46% vs.
25%, RP: 0.4; 95% CI: 0.3-0.6) for the
diagnosis of AOM and less likely to per-
form microbiological testing in acute
pharyngitis (RP: 2.3, 95% CI: 1.4-3.8).
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Tabla 9. SStudies comparing clinical practice of pediatricians and family practitioners/general physicians
in the use of diagnostic tests in pediatric Primary Care
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Fishbane M,
1981, 
USA2

Cross-sectional
descriptive study
Records of the National
Ambulatory Medical
Care Survey (NAMCS)
Medium/low qualit

Using data from records
registered by 80 PEDs and
425 GPs

Provision of several
services and some
interventions

Ordering an X-ray examination
Ordering diagnostic test facing fever
or sore throat (PEDs, FPs)

No differences
PEDs: More diagnostic test

PED

Leduc DG, 1982,
Montreal
(Canada)29

Prospective cohort study
Medium quality

Children seen at the
emergency room by PEDs
(148) or GPs (111)

Management of
children seen for a
febrile illness

Ordering of roentgenograms, RR
PEDs vs. GPs
Pathological X-ray, among the total
of radiographic examinations
ordered. RR PEDs vs. GPs
Ordering a rapid strep test, RD PEDs
vs. GP

1.69 (95% CI: 0.99-2.88)
2.6 (95% CI: 1.1-6.6)
17.1% (95% CI: 10.3-23.9)

PED

Starfield B, 1985, 
USA5

Cross-sectional study, Exam
of clinical records of the
professional
Low quality

Sample of 429 PEDs, 346 FPs
and 251 GPs

Different
diagnosis
obtained, and
different care
services provided

Ordering of different diagnostic
tests (explicitly mentioned:
throat microbiologic culture and
audiometry)Ordering of different
diagnostic tests (explicitly
mentioned: throat microbiologic
culture and audiometry)

Exact figures not offered, but PEDs
more likely to order diagnosis test

FP

Schwartz RH,
1997, North
Virginia (USA)18

Cross-sectional descriptive
study, Survey addressed to
professionals
Medium quality

Random sample: PEDs (201) y
FPs (145)

Management of
the acute purulent
rhinitis in children

Use of anterior rhinoscopy
Performance of an examination of
nasal secretions looking for white
blood cells (RP FPs vs. PEDs)

No differences
1.7 (95% CI: 1.2-2.4)

PED

Pennie RA,
1998, Ontario
(Canada)9

Retrospective cohort study,
(reviewing clinical records of
5 FPs offices and 3 PEDs
offices)
Medium quality

Observing visits to PEDs
(1,079) and FPs (595)

Approaching to the
prescription of
ATBs for ARIs
(acute respiratory
infections)

Ordering rate of diagnostic tests
(RR FPs vs. PEDs)
Ordering rate of chest or sinus
radiographs (RR FPs vs. PEDs)

1.48 (95% CI: 1.02-2.15)

n.s.

PED

Watson RL,
1999, Georgia 
(USA)20

Cross-sectional descriptive
study, survey addressed to
parents and professionals
Medium quality

Random sample: PEDs (212)
and FPs (154)

Degree of
adherence to
recommendations
from practice
guidelines about
upper respiratory
infections (URIs)

Likelihood of omitting pneumatic
otoscopy in the diagnosis of AOM
(RP FPs vs. PEDs)
Likelihood of performing a specific
diagnostic test for GABHS infection
in pharyngitis (RP PEDs vs. MFs)

1.39 (95% CI: 1.18-1.64)

2.3 (95% CI: 1.4-3.8)

PED

Finkelstein JA,
2000, 
USA27

Cross-sectional descriptive
study, survey addressed to
professionals
Medium/low quality

Sample obtained from three
managed care organizations
(MCO): PEDs and FPs (total:
407)

Adherence to a
practice guideline
(PG) about Asthma

To perform a therapeutic tray with
an Inhaled beta-adrenergic agonist
bronchodilator/To order several
diagnostic test (a sinus radiograph, a
chest radiograph, a skin-prick test or
an immunologic RAST test)
To recommend daily peak flow
measurement (OR FPs vs. PEDs)
To use spirometry in diagnosis (OR
FPs vs. PEDs)

No differences found

0.30 (95% CI: 0.10-0.50)

5.90 (95% CI: 2.40-14.60)

Both

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics; Acute RTI: acute
respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure; BPD/CF: bronchopulmonary
dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline; EDB: eating disorder behaviors;
ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat); FP: family practitioner; GABHS: group A beta-haemolytic
streptococcal; GP: general practitioner; Hep B: hepatitis B; MHSIC:Manitoba Health Services Insurance Plan; MMR:measles, mumps and rubella;
n.s.: no significance, NAMCS: National Ambulatory Medical Care Survey; NHAMCS: National Hospital Ambulatory Medical Care Survey;
OCD: obsessive compulsive disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference; RP/PR: Prevalence Ratio; RR: Relative Risk;
RTI: respiratory tract infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory tract infection; X-rays: radiography.
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Finkelstein et al.27 compared in 1997
the degree of adherence, according to
physician speciality, to the recommenda-
tions of the current, at that time, CPG of
reference on asthma. They found no dif-
ferences in the use of beta-2 inhaled-ag-
onists trials (OR: 0.8, 95% CI: 0.2-3.9).
FPs were less likely than PEDs to recom-
mend daily peak flow measurement
(36% vs. 54%, OR: 0.3; 95% CI: 0.1-
0.5) or doctor’s office peak flow mea-
surement (96% vs. 68%, OR: 3.95% CI:
0.8 to 10.8) and more likely to use
spirometry in diagnosis (40% vs. 12%,
OR: 5.9, 95% CI: 2.4 to 14.6). There
were no differences between both
groups according to the performance of

chest or sinus x-ray, although there was
a tendency for FPs to order them more
frequently (thorax x-ray: 38% vs. 24%,
OR: 1.7, 95% CI: 0.8 to 3.5, sinus x-ray:
10% vs. 1%, OR: 5.3, 95% CI: 0.6-44).
There were no differences in the order-
ing of prick test or RAST (FPs 8% vs. 3%
PEDs, OR: 1.2, 95% CI: 0.3-4.8).
In the survey by Boulis et al.,25 the au-

thors used self-describing model patients
with clinical presentations contrived to
have multiple possible appropriate treat-
ment plans. The first vignnete was a 10-
year-old girl with a 3-day history of a
temperature of 38.6 °C, productive
cough, tachypnea, and rales at the right
base. Physicians were asked for what
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Tabla 9. (Cont.) Studies comparing clinical practice of pediatricians and family practitioners/general
physicians in the use of diagnostic tests in pediatric Primary Care
Author/year of
publication/
country

Design/quality Participants Comparison Outcome variable Results Results
favor

Boulis AK, 2002, 
USA25

Cross-sectional study,
telephone survey addressed
to professionals
Medium quality

Random sample of: PEDs
(1,735) and FPs (1,267)

Management of
several diverse
pediatric clinical
scenarios

RD of ordering a chest x-ray for a
child to rule out a suspected
pneumonia. PEDs vs. FPs
RD of ordering a sepsis workup for a
febrile 6-week-old infant

–6.90 (95% CI: –8.80 to –4.90)

12.50 (95% CI: 10.00-14.30)

PED

Bocquet A,
2005, 
Franche-Comté
(France)16

Retrospective cohort study
Medium quality

Records of a database from a
regional health insurance fund
about 43,896 children seen by
the medical professionals

Management of
several medical
problems in the
visiting children

Number of laboratory test ordered
Ordering of a serum iron level test

PEDs 16.6% less likely than GPs
PEDs 53.0% less likely than GPs

PED

Linder JA, 2005,
USA12

Retrospective cohort study
High quality

A subset of 2,797 records
from the NAMCS and the
NHAMCS

Management of
children visiting
with a sore throat

OR for the performance of a
GABHS test prior to prescribing in
children with sore throat FPs/GPs vs.
PEDs

0.46 (95% CI: 0.32-0.66) PED

95% CI: 95% Confidence Interval; AAFP: American Academy of Family Physicians; AAP: American Academy of Pediatrics; Acute RTI: acute
respiratory tract infection; AOM: acute otitis media; ATB: antibiotic; AVR: acute viral rhinitis; BP: blood pressure; BPD/CF: bronchopulmonary
dysplasia/cystic fibrosis; CFES: French Committee for Health Education; CPG: Clinical Practice Guideline; EDB: eating disorder behaviors;
ADHD: attention deficit hyperactivity disorder; ENT: otolaryngology (ear, nose and throat); FP: family practitioner; GABHS: group A beta-haemolytic
streptococcal; GP: general practitioner; Hep B: hepatitis B; MHSIC:Manitoba Health Services Insurance Plan; MMR:measles, mumps and rubella;
n.s.: no significance, NAMCS: National Ambulatory Medical Care Survey; NHAMCS: National Hospital Ambulatory Medical Care Survey;
OCD: obsessive compulsive disorder; OR:Odds Ratio; PED: pediatrician; RD: Risk Difference; RP/PR: Prevalence Ratio; RR: Relative Risk;
RTI: respiratory tract infections; URI: upper respiratory infection; VRTI/viral RTI: viral respiratory tract infection; X-rays: radiography.
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percentage of such patients would they
recommend a chest x-ray; PEDs would
recommend it for 47.7% of the patients
and FPs for 51.3% (mean percentage
difference: –3.6%, 95% CI: –5.4 to
–1.8). The second scenario was an other-
wise healthy full-term 6-week-old infant
with a temperature of 38 °C. Physicians
were asked for what percentage of such
patients would they recommend a sepsis
workup, including at least a complete
blood cell count, sterile urine, and blood
cultures; 81.1% of PEDs compared with
66.4% of FPs would have recommended
it (mean percentage difference: 14.7%,
95% CI: 13.2-16.1).
In the study by Bocquet et al.,16 the

PEDs wrote fewer laboratory tests pre-
scriptions (700 vs. 839, 16.6% less), in-
cluding 53% less serum iron levels re-
quests.
In Linder et al.12 Group A beta-

haemolytic streptococcal (GABHS) test-
ing was less used by non-pediatrician
medical professionals, compared to PEDs
(OR 0.46, 95% CI: 0.32-0.66).

Discussion
The results of this SR, despite the wide

variety in terms of type of design and
provenance between the included stud-
ies, show a common trend for support-
ing the presence of PEDs in primary care.

It should be highlighted some specially
important facts: a better pattern of drug
prescription (less overall prescriptions
and better adapted to the disease being
treated, in regard to ATB prescription
and to the use of other medications like
psychotropic drugs); a more rational use
of ancillary testing (e.g. chest x-ray,
GABHS testing or oropharyngeal culture)
and more abnormal results found in the
test ordered; better and greater compli-
ance with the main primary prevention
activity (vaccination); and finally, a high-
er degree of compliance with the recom-
mendations proposed by CPGs about
diseases with high incidence and preva-
lence in children and adolescents.
The Pediatric Primary Care (PPC) is an

essential public health issue. Therefore,
the professionals chosen to perform it
out should be those most qualified and
trained to provide care to children and
adolescents. Some factors to take into
account when planning the PPC are the
characteristics of each National Health
System and the training received by the
different medical specialists in each
country. Although the characteristics,
which in origin defined the new model
of PC in Spain, converted the GP in a
cornerstone for the entire health sys-
tem, some other issues must be taken
into account. In Spain, PEDs have been
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performing their professional work,
both at hospital and in PC, prior to the
1984 Health Reform, which introduced
a new model of PC. When the reform
was carried out, PC PEDs were integrat-
ed without any problem into the new
PC teams. In Spain, therefore, the PC
PED is a well appreciated and known
professional.61 The figure of the general
PED (PC PED or community PED) gives
the possibility to the pediatric popula-
tion to receive a specialized attention in
the primary care health level, with im-
portant health benefits, as it has been
shown in this study.
A study of Katz about PPC in the Euro-

pean Union6 provides food for thought.
With the inherent methodological limita-
tions of ecological studies, the author
concluded that lower infant mortality is
found when the PC PEDs are the profes-
sionals responsible of the children care in
the community setting. Previously pub-
lished studies on this subject in the eight-
ies of the past century2,5 drew compar-
isons between physicians trained for
assistance to the general population (FPs
or GPs) and pediatric specialists, who at
that time only received hospital training
and worked at private consulting prac-
tices (PEDs of the years 1960-1980). Not
surprising therefore that, in general,
there were differences in drug prescrip-

tion (such as a worse second line ATB
use by PEDs, or an excessive use of ancil-
lary testing). But it is no longer the same
today, and there are countries where
there are PEDS who work exclusively in
PC and who receive specific training to
do so. In Spain, the pediatric Speciality
Training Program includes a 3-6 months
rotation period in PPC. Moreover, most
pediatric training programs in developed
countries include aspects related to com-
munity and primary care practice.62-64

Among the different aspects analyzed
by this SR, it should be stressed that the
likelihood of prescribing ATBs, in proba-
bly viral respiratory tract infections (RI),
was 1.1 to 1.8 times higher among non-
PED PC physicians, compared to PEDs.
Given the high incidence of these dis-
eases in children, this finding may have
significant impact on the pharmaceutical
budget, on the generation of antimicro-
bial resistances and also in becoming a
potential iatrogenic factor. Other publi-
cations which studied this aspect, and
that have not been included in the meta-
analysis (mostly self-completed surveys
sent to professionals), give results point-
ing in the same direction. Of note is, that
in the Bouquet et al.16 study, which com-
pares various aspects of clinical practice
between PEDs and FPs/GPs in France,
geographically and culturally close to
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Spain: the PEDs prescribed 25% fewer
ATBs than GPs.
Given the wide disparity in designs and

locations of origin of the different stud-
ies, it is difficult to reach any conclusion
on the use of second-line agents. Four
studies were found (three conducted in
the USA9,10,12 and one in Canada11), in
two of them there was a better use by
FPs,9,11 in one by PEDs10 and not differ-
ences were found in the other one12. The
variability in the design and characteris-
tics of each country's health system
could partially explain this finding.
CPGs are systematically developing

statements to assist practitioner and pa-
tient in the decision making about ap-
propriate health care for specific clinical
circumstances65. Importantly, PEDs had
better adherence to the recommenda-
tions of CPG for the treatment of high
incidence acute conditions and high
prevalence chronic diseases: RI, AOM,
OME, fever, bronchial asthma, ADHD
and overweight-obesity.11,14,22,23,30,33,53,55

Compliance with properly designed, up-
dated and implemented GPCs, reduces
unjustified heterogeneity in clinical prac-
tice among professionals. Specifically,
PEDs have better compliance with AOM
CPG recommendations about prescrib-
ing ATBs in a deferred way, instead of
prescribe them immediately, as well as a

better compliance with those other rec-
ommendations that advise to perform
pneumatic otoscopy for the diagnosis of
OME. They also refer less frequently
these patients to the otorhinolaryngolo-
gist and prescribe fewer second-line
agents and oral decongestants than GPs.
In diseases with high incidence and
prevalence, such as AOM and bronchial
asthma, PEDs refer patients to the spe-
cialized attention level less frequently.
These data suggest a higher resolution
capacity of PEDs for diseases that pose a
major economic and care burden for
health systems.
Regarding the management of various

psychiatric disorders, GPs were more
likely to prescribe SSRIs for all the dis-
eases studied. For some of them, these
drugs are not indicated at all (enuresis,
ADHD). The potential consequences of
this pattern of prescription were not
studied. In the case of ADHD, if the di-
agnosis is made correctly, it should be
expected a lack of response to SSRI med-
ication (being the first choice treatment
for this disease, when indicated, central
nervous system stimulants, specifically
methylphenidate), resulting that, conse-
quently, in harm to the child. Moreover,
adverse effects of these drugs cannot be
ruled out in children for whom they were
not indicated in any way. A high degree
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of awareness of the recommendations of
a CPG about the ADHD, and a better
compliance with them by PEDs, reduce
the possibility of inappropriate prescrip-
tions to the patients affected by this dis-
ease, for which the prevalence in our
area is estimated in the range between
5% and 8%.66

The attitudes among both types of
professionals regarding immunizations
deserve special consideration. Regard-
less the design of different studies, and
whether those interviewed were doc-
tors or parents, PEDs had higher rates
of adherence with the official immu-
nization calendars. They took advan-
tage more frequently of acute illness
visits for administering vaccines, had
fewer assumptions about false hypo-
thetical contraindications for immuniza-
tion, were more likely to have a specific
section at the medical record for regis-
tering immunization information and
use more frequently systems to track
undervaccinated children and adoles-
cents. This is of paramount importance
because immunization is the most ef-
fective primary prevention activity. Ad-
equate implementation has achieved
the global eradication of smallpox and
the disappearance, in developed coun-
tries, of diseases like polio. There is
agreement among the different identi-

fied studies that, if PEDs are responsible
for this activity, it is carried out in a
more complete way.
For other preventive activities, includ-

ed under the term "cardiovascular risk",
greater heterogeneity was found due to
the different diseases and / or different
unhealthy habits (smoking, inadequate
diet) analyzed. The FPs/GPs had gener-
ally higher diet, smoking cessation and
exercise counselling rates. Regarding the
smoking cessation counselling, PEDs
were more likely to record smoking by a
parent, as a problem for the child but,
then, they provided adequate alterna-
tives for smoking cessation less frequent-
ly than the FPs/GPs did it. PEDs were
more likely to order a cholesterol screen-
ing test when positive family history of
hypercholesterolemia was noticed. In re-
gard to overweight and obesity, PEDs,
on average, performed closer to the CPG
of reference at that time, and gave more
frequently diet and exercise counselling.
It could be concluded that FPs were
more likely to perform preventive activi-
ties in the absence of overweight and
obesity, but PEDs were more likely to de-
tect obesity/overweight when present
and to act with more determination to
solve them. This should be taken with
caution due to the wide heterogeneity
found in the studies reviewed.
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Regarding the provision of preventive
services, it could also be concluded (with
some exceptions) that there was an in-
verse relationship with age, giving that,
the younger the patients, the greater the
difference in favor of PEDs, by means of
a better performance of this type of pro-
fessional in providing more preventive
services than GPs/FPs. For example,
compared with the GPs/FPs, PEDs were
more likely to asses seatbelt use, and to
prescribe more vitamin D and dietary flu-
oride supplements for rickets and teeth
cavities prevention in small children, but
provided fewer preventive services in-
volving family planning among adoles-
cents.
Finally, among the studies that ad-

dressed the application of diagnostic
tests, and going into specifics, PEDs per-
formed fewer chest x-rays for children
with fever, and when they ordered
them, they were more likely to find
pathology than FPs/GPs. The PEDs pre-
scribed more GABHS testing, finding
proportionally more positive results than
FPs. The same happened with oropha-
ryngeal culture results. In France, Boc-
quet16 observed that PEDs wrote fewer
orders for laboratory tests in children.
This SR has several limitations. Perhaps

the main one stems in the type of design
of the studies recovered, mostly cross-

sectional and carried out using self-ad-
ministered questionnaires. A further limi-
tation is the low response rates obtained
in the surveys, a common bias in studies
with this methodology. Noteworthy is
that percentages of responders usually
were not distributed equally between
PEDs and FPs/GPs: happening in fact
that PEDs responded more often. This
may indicate a greater interest in the is-
sues raised by this letters for this type of
physicians (PED), but it may also indicate
that those FPs/GPs who did respond, al-
though they did it in a lower percentage
in relation with PEDs, could be a subset
of these professionals more interested in
pediatric and adolescent health care.
There are few analytical design studies,
and no clinical trial, comparing the clini-
cal practice of PEDs and FPs/GPs.
There is no tool to evaluate quality for

cross-sectional studies, so in this SR it has
been used for this purpose a critical ap-
praisal tool for case series studies, adapt-
ed from the OSTEBA software (Basque
Office for Health Technology Assess-
ment, Department of Health and Con-
sumer Affairs of the Basque Govern-
ment) designed for analysing the quality
of epidemiological studies (Ost FLC). We
tried to minimize this problem by the
commented adaptation. Each study was
assessed independently by two review-

Suplemento PAP (color)_INGLES_Q8:PAP Nº 27  19/10/11  18:28  Página 59



ers. Disagreements were resolved by con-
sensus. Finally, the meta-analysis results
should be taken with caution because of
the high degree of statistical heterogene-
ity (and, probably also, a high degree of
clinical heterogeneity) between the stud-
ies included (variability in clinical practice
between different countries, identifica-
tion in every study of PED as the refer-
ence category, but heterogeneity in the
definitions non-PED physician: GP, FP or
other professionals), although most stud-
ies showed a statistically significant trend
toward a higher likelihood to prescribe
non indicated ATB treatment by GPs/FPs. 
An additional limitation may have

been that, in most of the included stud-
ies, the comparison between the clinical
practice of PEDs and FPs/GPs was not
the main outcome variable sought. In re-
turn, this could also be considered as
strength, because in most studies the
concern to the researchers was not to
determine what type of professional pro-
vided better clinical services to children
and adolescents. The objective of most
of the studies was to assess the manage-
ment of different health problems in pri-
mary care, by finding out how they were
addressed. It is unlikely, therefore, the
existence of conflicts of interest in favour
of one or another specialty by the au-
thors of the studies included in the re-

view, who, besides, belonged to differ-
ent categories: PEDs, FPs/GPs and, in
many cases, public health professionals.
This scenario, with a more than possible
absence of conflicts of interest on the
part of the authors, provides more
strength to the results of this review.
No cost analysis study was identified in

the conducted search, comparing the
clinical practice between PEDs and
FPs/GPs. However, the assessed data
suggest that the health care provided by
PEDs in PC could be cost saving for those
health systems which have PEDs in their
primary care settings.
This one is the first SR that compares

clinical practice between PEDs and
FPs/GPs in PPC (Pediatric Primary Care).
As the main conclusion of this study, evi-
dence seems to show that in developed
countries, the PPC provided by PEDs,
has better rates of adherence to the es-
tablished immunization programs and
better observance of the recommenda-
tions from the CPGs of reference about
diseases of high incidence and high
prevalence, being all that this way, al-
ways in comparison with FPs/GPs. Most
of the results obtained (proper use of
medications, better compliance with rec-
ommendations of the CPGs, better fulfil-
ment of the official immunization calen-
dars and lower percentages of referrals
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to the specialist level) were studied in
outcome variables of great importance
for physicians, patients and health ser-
vice managers, since small variations in
the provision of those care services can
have enormous impact. With these find-
ings in mind, it seems to be recommend-
able to maintain the PED in the PC
teams, and to strengthen their specific
role as the children’s first contact point
with the health system.

Several implications for further re-
search can be drawn from this review.
There is a need for observational studies
(cohort or case control) in which differ-
ences in clinical practice between PEDs
and GPs should be compared in specific
areas such as drug prescription, institu-
tional CPG implementation, and the
percentage of referrals to emergency
department or specialized attention.
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