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SPECIAL ARTICLES

Quality of Evidence-Based Pediatric Guidelines

Nicole Boluyt, MD*; Carsten R. Lincke, MD, PhD3; and Martin Offringa, MD, PhD*

ABSTRACT. Objective. To identify evidence-based
pediatric guidelines and to assess their quality.

Methods. We searched Medline, Embase, and rele-
vant Web sites of guideline development programs and
national pediatric societies to identify evidence-based
pediatric guidelines. A list with titles of identified guide-
lines was sent to 51 leading pediatricians in the Nether-
lands, who were asked to select the 5 most urgent topics
for guideline development. Three pediatrician reviewers
appraised the available guidelines on the 10 most fre-
quently mentioned topics with the Appraisal of Guide-
lines for Research and Evaluation (AGREE) instrument.

Results. A total of 215 evidence-based pediatric
guidelines were identified; of these, 17 guidelines on the
10 most frequently mentioned topics were appraised. The
AGREE instrument rates guidelines among 6 domains.
For the scope and purpose domain, the mean score was
84% of the maximal mark. For stakeholder involvement,
the mean score was 42%, with 12 guidelines (71%) scoring
<50%. For rigor of development, the mean score was
54%, with 5 guidelines (29%) scoring <50%. For clarity
and presentation, the mean score was 78%, with 4 guide-
lines (24%) scoring <50%. For applicability and editorial
independence, performance was poor, with mean scores
of 19% and 40%, respectively. Low scores were partly
attributable to poor reporting. After considering all do-
main scores, the reviewers recommended 14 of 17 guide-
lines (82%) to be used in local practice.

Conclusions. The current volume of pediatric guide-
lines categorized as evidence based in popular databases
is large. Overall, these guidelines scored well, compared
with other studies on guideline quality in fields outside
pediatrics, when assessed for quality with the AGREE
instrument. This holds especially for guidelines pub-
lished or endorsed by the American Academy of Pediat-
rics or registered in the National Guideline Clearinghouse.
Pediatrics 2005;115:1378-1391; practice guidelines, evidence-
based medicine, quality of health care, pediatric.
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linical practice guidelines are systematically

developed statements to assist practitioners

and patients in making decisions about ap-
propriate health care in specific clinical circumstanc-
es.! For many health care conditions, a gap exists
between what medical science has shown to be ef-
fective practice and what is actually done.? The pri-
mary goal of practice guidelines in pediatrics is to
improve the health of infants and children by ensur-
ing that they receive up-to-date, evidence-based care.
Practice guidelines represent one of the various tools
that can be used to improve the quality of care.?
Several studies have shown that adherence to evi-
dence-based guidelines leads to improvement in the
quality of care provided.*1°

In recent decades, the number of available clinical
practice guidelines has grown enormously. It is esti-
mated that ~2500 guidelines are already in existence.
This recent increase in the production of clinical
practice guidelines has been accompanied by grow-
ing concern about the variations in guideline recom-
mendations and quality. In fact, several studies sug-
gested that many existing guidelines are of poor
quality.11=1> As the numbers of published guidelines
increase, there have been calls for the establishment
of internationally recognized standards to improve
the development and reporting of clinical guidelines.
For this purpose, an international group of research-
ers from 13 countries, the Appraisal of Guidelines,
Research, and Evaluation (AGREE) Collaboration,
has developed and validated a generic instrument
that can be used to assess the quality of clinical
guidelines.'®
The number of published pediatric guidelines

available to pediatricians is also increasing rapidly.
However, their quality has not been assessed system-
atically. We set out to measure the current volume of
potentially high-quality, published, pediatric guide-
lines, to assess their quality with the AGREE instru-
ment, and to see whether we could adjust them for
local use (to avoid potential duplication of effort
within our Dutch national guideline development
program). We limited our search to evidence-based
guidelines, to enhance the yield of high-quality
guidelines. We asked the following 2 questions.
What evidence-based pediatric guidelines exist cur-
rently? What is the quality of these guidelines?

METHODS

Literature Search

We searched Medline (1966 to January 2004) and Embase (1988
to January 2004) with the following terms: evidence-based medi-
cine (Medical Subject Heading) or evidence based.tw (text word)
or evidence-based.tw and practice guidelines.pt (publication
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type), with the limits “child” and “English language.” Further-
more, we looked at relevant Web sites of agencies known to
produce and/or endorse evidence-based guidelines, ie, American
Academy of Pediatrics (AAP) and Scottish Intercollegiate Guide-
lines (SIGN), and Web sites of databases known to register evi-
dence-based guidelines, ie, the Agency for Health Care Policy and
Research National Guideline Clearinghouse (NGC) and the Cana-
dian Medical Association (CMA) Clinical Practice Guidelines In-
fobase.

Inclusion of Guidelines

Included were practice guidelines that concerned the manage-
ment of diseases among children and neonates. Not all agencies
that produce guidelines focus solely on the pediatric age group
and, to be included in our sample, guidelines were required to
make specific recommendations for children and/or neonates.
Excluded were guidelines on prevention, screening, prenatal di-
agnoses, psychiatry, surgery, general practice, and very rare dis-
orders. One of our aims was to appraise critically a sample of the
retrieved guidelines, to see whether we could adopt them for use
in the Netherlands. We sent the list of evidence-based guidelines
that had been identified through the literature search to all direc-
tors of pediatric training programs in both academic teaching
hospitals (1 = 10) and affiliated teaching hospitals in community
practice settings (1 = 22) and to the chairpersons of all subspe-
cialty working groups of the Dutch Board of Pediatricians in the
Netherlands (n = 19), and we asked them to select the 5 most
urgent topics for national pediatric guideline development.

Appraisal of Guidelines With the AGREE Instrument

We appraised the evidence-based guidelines published up to
2002 that were identified through the literature search for the 10
topics mentioned most frequently by 51 Dutch leaders in pediat-
rics, with 3 separate reviewers (N.B., C.R.L., and M.O.) using the
AGREE instrument to evaluate the scientific quality of the selected
guidelines. We collected all documentation related to each guide-
line available in the public domain. Before we started to appraise
the guidelines, we appraised a practice set to reach consensus
about the interpretation of all items. The AGREE instrument is an
international, methodologically rigorously developed, validated
instrument.1® It contains 6 domains, with a total of 23 items, and
allows for the assessment of several components that are integral
to guideline development, as follows: (1) scope and purpose (3
items), (2) stakeholder involvement (4 items), (3) rigor of devel-
opment (7 items), (4) clarity and presentation (4 items), (5) appli-
cability (3 items), and (6) editorial independence (2 items) (Ap-
pendix 1). The score for each domain is obtained by summing all
of the scores of the individual items in a domain and then stan-
dardizing as follows: (obtained score — minimal possible score)/
(maximal possible score — minimal possible score). The maximal
possible score for each domain would be the number of questions
multiplied by the number of reviewers times 4 (ie, the score for
“strongly agree”). The minimal possible score for each domain
would be the number of questions multiplied by the number of
reviewers times 1 (ie, the score for “strongly disagree”).

The final item of the AGREE instrument involves a recommen-
dation regarding the use of the guideline in practice, as “strongly
recommended,” “recommended with provisos or alterations,”
“would not recommend,” or “unsure.” For ease of interpretation,
we considered “strongly recommended” and “recommended with
provisos or alterations” as responses indicating “recommended”
and “would not recommend” or “unsure” as responses indicating
“not recommended.”

Cohen’s k, a widely used measure of agreement, was consid-
ered. For this purpose, the AGREE response categories were di-
chotomized into strongly agree/agree versus strongly disagree/
disagree, because we judged an analysis of agreement at this level
to be sufficient. However, substantial imbalances in the distribu-
tion of the tables’ marginal totals were present, making compari-
son and interpretation of the k values according to Cohen’s criteria
inappropriate.”/18 Intraclass correlation coefficients (ICCs) were
considered to assess the inter-rater reliability within each domain.
Similarly to k values, ICCs are dependent on the variance of the
item scores and thus the resulting domain scores. Because of lack
of variance of the obtained item scores for some domains in this
study, resulting ICCs were low and could be misinterpreted as
indicating lack of agreement. For that reason, we report only the

observed proportion of overall agreement among the reviewers
for each of the 23 items of the AGREE instrument.

RESULTS
Literature Search

A total of 215 guidelines were identified by the
search process after application of inclusion and ex-
clusion criteria (Appendix 2). We identified 51 rele-
vant guidelines in Medline and 15 in Embase. In the
NGC, we identified 119 guidelines. The AAP had 26
guidelines (endorsed guidelines included) available
that fulfilled our inclusion and exclusion criteria. The
SIGN had 3 guidelines available that fulfilled our
inclusion and exclusion criteria. On the Web site of
the CMA Clinical Practice Guidelines Infobase, we
identified 34 guidelines. Some of the guidelines were
found in several databases. All of the AAP and SIGN
guidelines were also registered in the NGC. Seven
guidelines were found in both the NGC and Med-
line. Three guidelines were found in both Medline
and Embase.

Priority List

The response to our request to colleagues to pro-
vide a list of 5 topics that needed a Dutch national
guideline most urgently was 47% (24 of 51 individ-
uals) after 2 mailings. The 10 most frequently men-

tioned topics and clinical problems are listed in Table
1.

Appraisal of Guidelines

We appraised 17 evidence-based guidelines re-
garding the 10 most frequently mentioned topics.
One guideline on procedural sedation did not ad-
dress the prioritized topic and therefore was not
appraised. The quality of the guidelines is indicated
by their scores in Table 2. Table 2 lists 19 guidelines
published in 17 documents; 2 guidelines (1 in Med-
line and 1 in Embase) were appraised for fever
among children <2 months of age and children >2
months of age. We now describe the appraisal results
according to AGREE domain.

Scope and Purpose

The score for this domain represents the degree to
which the overall objectives of the guideline, the
clinical questions covered, and the patients to whom
the guideline was meant to apply were described
specifically. Overall, the mean score was 84% (range:
59-100%).

TABLE 1. Prioritized Topics for Guideline Development

Topics

Constipation

Urinary tract infections

Head injury among children <2y old

Head injury among children >2 y old

Diabetic ketoacidosis

Sedation for procedures

Antiemetics for patients receiving chemotherapy
Vesicoureteral reflux

Fever without source among children <2 mo old
Fever without source among children >2 mo old

SPECIAL ARTICLES 1379

Downloaded from www.pediatrics.org by on June 28, 2006


http://pediatrics.aappublications.org

“dsexopur /s3do / maus3do /ed wpur yAD Hnoeudismmm (NOIS quiy-ooyuered /Lorod /S10°deemmm vy ‘A0S durppmI mmm DN

[0i% 61 8/ ¥S 44 78 SUeIIN

£(VIND) uondajur

PUSWILIODAI JOU PINOA /1 0 1€ 1T 61 /9 JO SNDOJ OU YJIM PIIYd P[O-OW-9¢ 0} -] I[LIGDJ Y} JO JudwaSeue A
ce(esequuy) yoeordde

PUSWILIODAI JOU PINOA /1 ST sz iz /1 18 Paseq-a0uapPIAd UB :9DINO0S JNOYIIM ISAJJ UYIIM JUBJUI 3Y} JO UOLEN[RAY
9e(DON)
PIO oW 9¢—7 UIP[IYD 10§ JudwaSeurw pue uonen[ead jusnedino

PpopuUaWIUIOday] /1 / 68 6F Wiz fore) 190INO0S UTR}IdUN JO I9ASJ JO duIepms aonoerd [edrurd paseq-a0uapiag
cc(QUITPIA) 22IN0S INOYIIM ID9AJ YIIM P[O

PpopUaWUIOday] e o 6 65 1€ 6 oW 9¢—() USIP[IYD PUB SJURJUI JO JUSWISLURW Y} 10§ dUIOpIng admndeL ]

PIO OW Z< USIP[IYD SUOWE 9DINOS JNOYILM IOAD]
ce(esequuy) yoeordde

pUSWIOD91 JOU PINOAA /1 ST 8T 0¥ /1 18 PoaSe(-90UaPIAS U :9DINO0S JNOUIIM I9ASJ YIIM JURJUT Y} JO UOTjen[eAq
+<(DDN) P[0 s4ep (9= sprejur ur

PapUSWIIOdY /1 ST 68 29 el G8 9DINOS UTL}ISdUN JO I9AdJ 10§ SuldpimS [000301d [EDTUI[D Paseq-aouapIag
cc(QUITPAIA) 92IN0S INOYIIM I9AJ] YIIM PJO

PapUSWIIOdY c¢ w 76 6S 1€ 6 oW 9¢—() USIP[IYD pue S)ULJUI JO JUSWdSeURW JY) 10 SUIPpINg adndel ]

PIO OW 7> USIP[IYD UT 9DINOS JNOYIM I9Ad]

ze(pasiopua

PapuULSWIOdy] 96 0€ 68 78 69 <6 AVV “DON) ULIP[IYD Ul XN[JoI [e19)21n001saA Arewtid jo juswaSeueiy

XN[JOI [LI2JINODISIA
1e(DON) £108ms SuroGropun 10 Aderoyy uonyerper 10 Adersyjowayd
Burareoar syusarjed ornerpad pue jnpe ur SunTwoA pue easneu

PapULWIWIOdNY 0S 0¢ 18 6/ b 6 o JuaweSeuew drdojooewreyd a3 uo seurepms onynaderdy) JHSY
0e(DDN) saurppms sonoerd
PpopuUaWIUIOdy] /9 11 18 18 0S ¥/ [eOTUI[D “PasSeq-odUSPIAD SOHSUWISIUR JO 3SN Y} 10§ SUOT)EPUIWIUIODIY]

Aderaypowaypd Suramoar syusnyed 10y sonewenuy
«2(VIND) uaIp[myd

ﬁwﬁEmEEOUQM 09 YA 63 01 9¢ 04 ut m_moﬁquNOuwvﬁ Uﬁ@ﬁmﬁﬁ wO Jjuosuwijean} wﬁﬁ HOM ~OUO&OMQ Mmﬂuﬁ_\thnﬁ
STSOPIOR0IdY dT_RI(]

PUSWIWIODAT J0U PINOA %4 0 9¢ 4 61 6S 9z(VIND) ewnen) peay Yim UaIp[Iyd jo jusuraSeue]y

popUIIIIONR] 8/ 65 16 ) 6€ 18 £2(NOIS “DDON) Amfur peay e qmim spuened jo juowaeuewr Afreg

PaPUBWILIOdY 0S L€ 98 12 €s 9% oz(dVV) USIp[Iy ur Amfur peay pasop 1ounu jo juswaSeuey

pIo A g< uaapyo Suowre Amfur peayy
sz(QUI[PAJA]) ewnel} pesy Iounu
PapULWIWIOdNY e 61 6 /S 6€ 96 Apuaredde ym pro £ g> UIp[IYP JO JUSWREULW PUR UOTJeN[eAT]
pro £ g> uaipyyo Suowre Amfur peary
+2(DDON) uonoajur JoeI) ATPULIN 9JNdE JUIT}-)SITY

PapULWILIOdY 8T a1 98 S 4 18 e ym ppo £ 9= syusnyed 10j surepms sonoerd [esturd paseq-aduapIag
z(ODN ‘dV'V) UIp[Iyd Sunof pue sjuejur o[L1gay Ul U0
PapULWILIOdY ¥ 5 98 G/ 8G 001 joen) ATRULIN [EYIUT 3} JO UOTJBN[EAS PUE ‘Juaw)esr) ‘sisouderg

SuonOAJUI Joer} Areurin
z<(pasiopud Jyv

PIapULBWIWIOdY] 96 0 98 G/ /¥ 18 ‘DDN) FUSWILar) pue UOEN[eAd :UIP[IYd pue sjuejur ur uonednsuo))
PIPUSILIOSY €e 0 18 4 L4 68 12(DDN) udp[yp ut Surpos pue uorednsuod dnyyedorpy
uonednsuo)
aouapuadepug uonejuasar] juewdoPasq jusweajoau]  asodmg
P — rewoypy  Aqqeonddy - jo Kurerd Jo 1031y Toployaels  pue adodg
[[e12AQ 9100g aurPpINo

SaUIPPING Paseg-ddUSPIAT Pa}dR[dg 10§ $2100G urewo HAYOV T ATAVL

ALITY OF EVIDENCE-BASE DIATRI IDELI
QU OF EV NCDownFoaBeg ﬁom www(?pgdlljatﬁcs.o%%ys/ on June 28, 2006

1380


http://pediatrics.aappublications.org

Stakeholder Involvement

This domain evaluates the degree to which the
guideline represents the views of its intended users.
Included are questions regarding the composition
of the guideline development group (specifically,
whether individuals from all relevant professional
groups were represented), whether patients” experi-
ences and expectations influenced the development
of the guideline, whether the target users of the
guideline were well defined, and whether the guide-
line was pilot-tested among end-users. Overall, the
mean score for this domain was 42% (range: 17—
69%), with 12 guidelines (71%) scoring <50%. Thir-
teen guidelines (76%) included individuals from all
relevant professional groups in the guideline devel-
opment stage, but none involved patients in the de-
velopment or was pilot-tested among end-users.

Rigor of Development

This domain evaluates specifically whether sys-
tematic methods were used to search for evidence,
whether the criteria for selecting the evidence and
the methods used to formulate the recommendations
were described clearly, whether there was an explicit
link between the recommendations and the support-
ing evidence, whether health benefits, side effects,
and risks were considered during formulation of the
recommendations, whether the guideline was re-
viewed externally by experts before publication, and
whether a procedure for updating the guideline was
provided. Overall, the mean score for this domain
was 54% (range: 2-84%), with 5 guidelines (29%)
scoring <50%. Specifically, 14 guidelines (82%) de-
scribed systematic methods for searching and select-
ing the evidence, 9 guidelines (53%) considered
health benefits, side effects, and risks during formu-
lation of the recommendations, 11 guidelines (65%)
described the methods used to formulate the recom-
mendations, 14 guidelines (82%) indicated an explicit
link between the supporting evidence and the rec-
ommendations, and 11 guidelines (65%) were re-
viewed externally before publication. Only 3 guide-
lines (18%) described a procedure for updating the
guideline.

Clarity and Presentation

This domain describes the clarity of the guidelines.
Specifically, it describes whether the recommenda-
tions were specific and unambiguous, whether the
different management options were presented
clearly, whether key recommendations were easily
identifiable, and whether the guideline was sup-
ported with tools for application. Overall, the mean
score for this domain was 78% (range: 28-97%). Four
guidelines (24%) scored <50% for this domain.

Applicability

This domain evaluates the likely organizational,
behavioral, and cost implications of applying the
guideline. In addition, review criteria that link guide-
line use to audits and other quality improvement
initiatives should be developed. The score on this
domain was the lowest of all, with a mean score of
19% (range: 0-59%). Only 2 guidelines (12%) scored

=50%. One guideline provided review criteria for
monitoring purposes, and 3 discussed potential or-
ganizational barriers. Only 1 guideline discussed
cost implications.

Editorial Independence

This domain addresses conflict of interest, specif-
ically whether the guideline was editorially indepen-
dent from the funding body and whether potential
conflicts of interest were reported for the members of
the guideline development group. The mean score in
this domain was 40% (range: 17-78%). Seven guide-
lines (41%) scored >50%. In 15 guidelines (88%),
potential conflicts of interest on the part of guideline
developers were not recorded.

Agreement Among Reviewers

Of the 17 guidelines appraised, the reviewers
agreed about the subjective judgments for 88% (15
guidelines) and came to a consensus with respect to
an overall recommendation for each guideline. In
total, we recommended 14 of 17 guidelines (82%).
Table 3 summarizes the observed simple agreement
among reviewers for the 23 items of the AGREE
instrument. Observed agreement among reviewers
was 41% to 60% for 3 items, 61% to 80% for 12 items,
and >80% for 8 items.

DISCUSSION

Practice guidelines have become an increasingly
popular tool for synthesis of clinical research that
may be used to change clinical practice and to im-
prove quality in health care. The quantitative growth
in the number of guidelines available in different
specialties is, however, a source of concern, because
there is evidence that the quality of these guidelines
is generally poor.

We used the AGREE instrument to assess the qual-
ity of current pediatric guidelines. Mean domain
scores in this survey were 84% for scope and pur-
pose, 42% for stakeholder involvement, 54% for rigor
of development, 78% for clarity of presentation, 19%
for applicability, and 40% for editorial independence.
Compared with other studies of the quality of guide-
lines assessed with the AGREE instrument in fields
outside pediatrics, these scores are fairly good. For
example, the international validation survey of
the AGREE instrument (www.openclinical.org/prj-
agree.html) showed mean domain scores of 69% for
scope and purpose, 36% for stakeholder involve-
ment, 41% for rigor of development, 66% for clarity
of presentation, 37% for applicability, and 30% for
editorial independence. A Canadian study reviewed
the quality of drug therapy guidelines developed or

TABLE 3.
ment Items

Agreement Among 3 Reviewers for AGREE Instru-

Agreement, % No. of Items

0
0-20
21-40
41-60
61-80 1
>80
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endorsed by Canadian organizations from 1994 to
1998.14 Only 5% of the 217 guidelines reviewed met
one half or more of the 20 criteria defining the rigor
of development process. Another recent study as-
sessed the quality of clinical practice guidelines in
lung cancer with the AGREE instrument.!® Of the 51
relevant guidelines identified, most were of poor
overall quality. Only 19 of 51 (37%) of those guide-
lines were recommended for use in practice.

Application of Pediatric Guidelines

In this study, we recommended 14 of 17 (82%)
pediatric, evidence-based, practice guidelines for use
in the Netherlands. This high percentage of recom-
mended guidelines is attributable in part to the fact
that we searched deliberately for high-quality guide-
lines. We restricted our searches in Medline and
Embase with the term “evidence-based,” because
searching Medline for practice guidelines (publica-
tion type) yielded many consensus statements, posi-
tion papers, workgroup reports, clinical policies, and
standards. Although such documents are potentially
useful in practice, their emphasis is usually not on
the key clinical management questions and the sup-
porting scientific evidence to answer those questions
but rather on opinion and expert advice. We recog-
nize that, because this was a selective search for
potentially high-quality guidelines, we might have
missed some good-quality guidelines.

All 14 guidelines were recommended with provi-
sos or alterations. Typically, guideline recommenda-
tions are based on evidence, which is considered to
be global, and other considerations, which are local
and may differ among cultures. Each country has its
own cultural and legal standards, and values and
organizational limitations may affect the local recom-
mendations. It is therefore not surprising that, in
light of the same scientific evidence, different guide-
line developers produce different recommendations
for local practice. For the successful implementation
of good research evidence into clinical practice, we
think that local groups of practitioners should create
their own recommendations involving all relevant
evidence and all local stakeholders.

Sources of Pediatric Guidelines

The NGC is a freely available database with >1000
high-quality, evidence-based, practice guidelines.
Not only American but also foreign guidelines can be
registered if they fulfill a set of criteria, eg, a system-
atic review of the literature should be performed.
The SIGN and AAP guidelines are all registered in
the NGC. The appraised guidelines indexed in the
NGC and produced by the AAP were all recom-
mended. Two of the 3 guidelines indexed in the
CMA Clinical Practice Guidelines Infobase were not
recommended because they scored low on rigor of
development (2% and 11%). The guideline found in
Embase was also not recommended; the score on
rigor of development was 40% for this guideline.

Agencies that produce good-quality guidelines
submit them to the NGC, which applies stringent
quality criteria before it indexes a given guideline. To
search for high-quality guidelines, therefore, we rec-
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ommend starting by searching the NGC. However,
in searching for a guideline on a specific topic that
cannot be found in the NGC, it can be rewarding to
search the Internet, because some guideline develop-
ers prefer simply to post their guidelines on their
Web sites, as opposed to publishing them in journals
or having them indexed in the NGC.

Areas for Pediatric Guideline Improvement

On the basis of the results of our survey, we iden-
tified various areas in which pediatric guidelines can
be improved. First, patient preferences and experi-
ences were not sought. This is especially important
for guidelines in which quality of life plays an im-
portant role or in which treatment can have signifi-
cant morbidity or side effects. However, in the
present selection of guidelines, this might have been
of lesser importance. Furthermore, most guidelines
did not provide evidence of pilot testing. This is an
important issue to ensure that the guideline can be
put into actual clinical use.

Because we were looking for evidence-based
guidelines, the AGREE domain scores for rigor of
development are notable because they relate directly
to how evidence based a guideline is. The fairly low
mean score on this domain (54%) is partly attribut-
able to the fact that the rigor of development domain
contains not only questions on how evidence based a
guideline is but also questions about whether the
guideline was reviewed externally by experts before
publication and whether a procedure for updating
the guideline was provided. Items 8, 9, and 10 (ie,
whether systematic methods were used to search for
evidence and whether the criteria for selecting the
evidence and the methods used to formulate the
recommendations were clearly described) are the
most important items relating to the issue of how
evidence based a guideline is. If we only take these
questions into account, the mean score would be 70%
for our 14 recommended guidelines. It is generally
recommended that guidelines be updated at least
every 3 years, because new evidence can change the
recommendations.?’ However, only 3 guidelines
(18%) described a procedure for updating the guide-
line and 5 guidelines were already outdated by this
criterion (ie, >3 years old). For most recommended
guidelines, we advised additional literature searches
to update the evidence.

Another area in which most guidelines performed
poorly was in the domain of applicability. Well-de-
veloped guidelines should include at least some con-
sideration of potential barriers to implementation
and cost implications, and they should supply mon-
itoring criteria to assess the guideline’s impact on
practice organization and patient outcomes. Finally,
editorial independence was stated rarely. Poor per-
formance in this domain could represent true con-
flicts of interest between funding sources and guide-
line development panels or might reflect simply poor
reporting on these topics.

Limitations of the AGREE Rating Instrument

In this survey, we used the AGREE instrument to
assess the quality of pediatric guidelines. Although

QUALITY OF EVIDENC[%b%VAnFcFagﬁFDIATRIC GUIDELINES
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this instrument is fairly new, it is one of the few
guideline assessment tools with demonstrated valid-
ity and reliability.'® A guideline that addresses the
issues covered by the AGREE instrument is more
likely to be a rigorously developed guideline. How-
ever, the AGREE instrument showed its limitations
in this particular survey. We found that some of the
variability in ratings might be attributable to differ-
ences in interpretation of several items. For example,
for item 22, which is in the domain of editorial inde-
pendence, the observed agreement was 53%. This
apparently poor agreement probably arises from the
fact that some reviewers considered that the criterion
was not met unless the statement was explicitly
made in the guideline, whereas others interpreted
the criterion to be met if the funding agency was a
national government. In contrast, for 3 items (items 7,
8, and 17), the observed agreement was >90%. This
is probably attributable to the fact that these ques-
tions are more straightforward. Another potential
limitation of the AGREE instrument concerns the
validity of the responses to the question on the over-
all assessment of the guideline’s quality. No clear
rules have been established regarding how to weight
the different domains. However, in a review of the
assessments compared with the domain scores, the
responses appear to be valid and to reflect the quality
of the guidelines. For each guideline that was recom-
mended by all 3 raters in the present survey, the
overall domain scores were =50% for at least 3 do-
mains, with an average of 4 domains. For guidelines
that were not recommended, only 1 domain scored
>50%. Furthermore, the scores on the domain of
rigor of development for recommended guidelines
were high. All scores were =50%, with an average of
66%. Conversely, for guidelines that we did not rec-
ommend for use in our settings, the average score for
this domain was only 18%. Another limitation of the
AGREE instrument is that it assesses only the report-
ing of the different items and not the content validity
of the recommendations. To asses the content valid-
ity of the recommendations, the rater must have both
pediatric subject matter knowledge and skills in ev-
idence-based medicine. When items are not reported
specifically, they receive a low score (ie, 1, strongly
disagree), although in fact the developers might have
met the criterion. It is therefore important that future
guidelines report all different items specifically.

Opportunity for International Collaboration on
Pediatric Guidelines

The development of some parts of a guideline,
specifically the comprehensive literature reviews, is
time-consuming work. For some topics, we found
several evidence-based guidelines with a substantial
overlap in evidence summaries. Collaboration be-
tween guideline developers throughout the world
could be a way to avoid unnecessary duplication of
effort. One current collaboration in this respect is the
International Guidelines Network (www.g-i-n.net),
which has grown to 46 member organizations from
24 countries. The International Guidelines Network

seeks to improve the quality of health care by pro-
moting systematic development of clinical practice
guidelines and their application in practice, by sup-
porting international collaboration in guideline de-
velopment.

Currently, no pediatric organization is a member
of the International Guidelines Network. If we had a
worldwide collaboration in guideline development,
then the work would be made lighter and faster
through sharing of agendas for topics for guideline
development and state-of-the-art guideline develop-
ment methods, literature searches, and critical ap-
praisal. When a guideline is out of date, additional
literature searches should be performed. Within a
framework of guideline development collaboration,
local guideline development groups could produce
their own recommendations without duplicating the
time-consuming literature search and critical ap-
praisal process. When, despite a rigorous search and
analysis of the scientific literature, clear evidence for
key recommendations is missing, it should be stated
clearly on what basis local consensus has been
reached. Also, recommendations for future empirical
research to fill evidence gaps can be given.

CONCLUSIONS

The current volume of pediatric guidelines catego-
rized as evidence based in popular databases is large.
Compared with other studies of the quality of guide-
lines assessed with the AGREE instrument in fields
outside pediatrics, these guidelines score well. This
holds true especially for guidelines published and
endorsed by the AAP or registered in the NGC. The
AGREE instrument is a useful tool to select high-
quality guidelines from the international literature as
candidates for adaptation to culture-specific values
and local or national pediatric practices. However, to
asses the content validity of the guideline and to
decide on local applicability, users must have both
pediatric subject matter knowledge and skills in ev-
idence-based medicine. It is desirable to come to
international collaboration among pediatric guide-
line developers, to exchange methods for guideline
development and evidence synthesis.
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AGREE Instrument

Scope and purpose

1. The overall objectives of the guideline are described
specifically.

2. The clinical questions covered by the guideline are
described specifically.

3. The patients to whom the guideline is meant to apply are
described specifically.

Stakeholder involvement

4. The guideline development group includes individuals
from all relevant professional groups.

5. The patients’ views and preferences have been sought.

6. The target users of the guideline are defined clearly.

7. The guideline has been pilot-tested among end users.

Rigor of development

8. Systematic methods were used to search for evidence.
9. The criteria for selecting the evidence are described clearly.
10. The methods used for formulating the recommendations
are described clearly.
11. The health benefits, side effects, and risks have been
considered in formulating the recommendations.
12. There is an explicit link between the recommendations
and the supporting evidence.
13. The guideline was reviewed externally by experts before
its publication.
14. A procedure for updating the guideline is provided.

Clarity and presentation

15. The recommendations are specific and unambiguous.

16. The different options for management of the condition are
presented clearly.

17. Key recommendations are easily identifiable.

18. The guideline is supported with tools for application.

Applicability

19. The potential organizational barriers in applying the
recommendations have been discussed.

20. The potential cost implications of applying the
recommendations have been considered.

21. The guideline presents key review criteria for monitoring
and/or audit purposes.

Editorial independence

22. The guideline is editorially independent from the funding
body.

23. Conflicts of interest of the guideline development
members have been recorded.
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APPENDIX 2. List of International, Pediatric, Evidence-Based Guidelines

Title Source
Pulmonology/allergy/ears, nose, and throat
British Thoracic Society. British Guideline on the Management of Asthma. Scottish Intercollegiate NGC, SIGN
Guidelines Network; 2003
National Asthma Education and Prevention Program. Expert Panel Report: Guidelines for the NGC, AAP (endorsed)

Diagnosis and Management of Asthma: Update on Selected Topics. National Asthma Education and
Prevention Program; 1997 (revised 2002)
National Heart, Lung, and Blood Institute, World Health Organization. Global Initiative for NGC
Asthma: Global Strategy for Asthma Management and Prevention. National Heart, Lung, and Blood
Institute and World Health Organization; 1995 (revised 2002)

Institute for Clinical Systems Improvement. Diagnosis and Management of Asthma. Institute for NGC
Clinical Systems Improvement; 1998 (revised 2000)
American Academy of Allergy, Asthma, and Immunology, American College of Allergy, NGC

Asthma, and Immunology, Joint Council of Allergy, Asthma, and Immunology. Practice
Parameters for the Diagnosis and Treatment of Asthma. American Academy of Allergy, Asthma,
and Immunology, American College of Allergy, Asthma, and Immunology, Joint Council of
Allergy, Asthma, and Immunology; 1995 (revised 1998)

Boulet LP, Becker A, Berube D, Beveridge R, Ernst P. Canadian Asthma Consensus Report, 1999: Medline, CMA
Canadian Asthma Consensus Group. CMA]. 1999;161(suppl):S1—S61

Von Mutius E. Presentation of new GINA guidelines for paediatrics: the Global Initiative on Medline
Asthma. Clin Exp Allergy. 2000;30(suppl 1):6-10

College of Physicians and Surgeons of Manitoba. Guidelines and Statements: Guideline 913: CMA
Treatment of Acute Asthma in Children. College of Physicians and Surgeons of Manitoba; 2000

Alberta Clinical Practice Guidelines Program. Guideline for the Management of Acute Asthma in CMA
Adults and Children. Alberta Clinical Practice Guidelines Program; 1999

Children’s Hospital Medical Center. Evidence-Based Clinical Practice Guideline for Managing an NGC

Acute Exacerbation of Asthma. Cincinnati, OH: Children’s Hospital Medical Center; 1999
(revised 2002)

Motala C, Kling S, Gie R, et al. Guideline for the management of chronic asthma in children: Medline, Embase
2000 update: Allergy Society of South Africa Working Group. S Afr Med ]. 2000;90:524-528, 530

National Medical Research Council. Management of Asthma. National Medical Research Council, NGC
Singapore Ministry of Health; 2002

Centers for Disease Control and Prevention. Key Clinical Activities for Quality Asthma Care: NGC

Recommendations of the National Asthma Education and Prevention Program. Centers for Disease
Control and Prevention, National Asthma Education and Prevention Program; 2003

van Asperen Peter P, Mellis CM, Sly PD, Thoracic Society of Australia and New Zealand. The Medline
role of corticosteroids in the management of childhood asthma. Med | Aust. 2002;176:168-173

American Association for Respiratory Care. Selection of an Aerosol Delivery Device for Neonatal and NGC
Pediatric Patients. American Association for Respiratory Care; 1995 (reviewed 2000)

American Association for Respiratory Care. Selection of a Device for the Delivery of Aerosol to the NGC
Lung Parenchyma. American Association for Respiratory Care; 1996 (reviewed 2000)

Canadian Asthma Consensus Group. Canadian Asthma Consensus Report, 1999: Inhaled CMA
Glucocorticosteroids in Adults and Children. Canadian Asthma Consensus Group; 1999 (reviewed
2001)

American Association for Respiratory Care. Infant/Toddler Pulmonary Function Tests. American NGC
Association for Respiratory Care; 1995 (reviewed 2000)

American Association for Respiratory Care. Static Lung Volumes: 2001 Revision and Update. NGC
American Association for Respiratory Care; 2001

American Association for Respiratory Care. Methacholine Challenge Testing: 2001 Revision and NGC
Update. American Association for Respiratory Care; 2001

Finnish Medical Society Duodecim. Prolonged Cough in Children. Finnish Medical Society NGC
Duodecim; 2000 (revised 2001)

Children’s Hospital Medical Center. Evidence-Based Guidelines for the Medical Management of NGC

Infants One Year of Age or Less With a First Time Episode of Bronchiolitis. Cincinnati, OH:
Children’s Hospital Medical Center; 1996 (updated 2001)

Mandell LA, Marrie TJ, Grossman RF, Chow AW, Hyland RH. Canadian guidelines for the Medline
initial management of community-acquired pneumonia: an evidence-based update by the
Canadian Infectious Diseases Society and the Canadian Thoracic Society: the Canadian
Community-Acquired Pneumonia Working Group. Clin Infect Dis. 2000;31:383-421

Children’s Hospital Medical Center. Evidence-Based Clinical Practice Guideline of Community- NGC
Acquired Pneumonia in Children 60 Days to 17 Years of Age. Cincinnati, OH: Children’s Hospital
Medical Center; 2000

Institute for Clinical Systems Improvement. Viral Upper Respiratory Infection (VURI) in Children NGC
and Adults. Institute for Clinical Systems Improvement; 1994 (revised 2002)
American Academy of Allergy, Asthma, and Immunology/American College of Allergy, NGC

Asthma, and Immunology /Joint Council of Allergy, Asthma, and Immunology. Diagnosis and
Management of Rhinitis. American Academy of Allergy, Asthma, and Immunology/American
College of Allergy, Asthma, and Immunology/Joint Council of Allergy, Asthma, and
Immunology; 1998

Allergic Rhinitis and Its Impact on Asthma Workshop Group. Allergic Rhinitis and Its Impact on NGC
Asthma. Allergic Rhinitis and Its Impact on Asthma Workshop Group; 2001

University of Michigan Health System. Allergic Rhinitis. University of Michigan Health System; NGC
2002

Infectious Diseases Society of America. Practice Guidelines for the Diagnosis and Management of NGC

Group A Streptococcal Pharyngitis. Infectious Diseases Society of America; 1997 (revised 2002)
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APPENDIX 2. Continued

Title Source
Sinus and Allergy Health Partnership. Antimicrobial treatment guidelines for acute bacterial Medline
rhinosinusitis. Otolaryngol Head Neck Surg. 2000;123:5-31
American College of Radiology. Appropriateness Criteria for Sinusitis in the Pediatric Population. NGC
American College of Radiology; 1998
American Academy of Allergy, Asthma, and Immunology/American College of Allergy, NGC

Asthma, and Immunology/Joint Council of Allergy, Asthma, and Immunology. Parameters for
the Diagnosis and Management of Sinusitis. American Academy of Allergy, Asthma, and
Immunology/American College of Allergy, Asthma, and Immunology/Joint Council of
Allergy, Asthma, and Immunology; 1998

Chan KH, Winslow CP, Levin M]J, et al Clinical practice guidelines for the management of Embase
chronic sinusitis in children. Otolaryngol Head Neck Surg. 1999;120:328-334

American Academy of Pediatrics. Clinical Practice Guideline: Management of Sinusitis. American NGC, AAP, Medline
Academy of Pedjiatrics; 2001

Children’s Hospital Medical Center. Evidence-Based Clinical Practice Guideline for Children With NGC

Acute Bacterial Sinusitis in Children 1 to 18 Years of Age. Cincinnati, OH: Children’s Hospital
Medical Center; 2001
Children’s Hospital Medical Center. Evidence-Based Clinical Practice Guideline for Medical NGC
Management of Otitis Media in Children 2 Months to 6 Years Of Age. Cincinnati, OH: Children’s
Hospital Medical Center; 1999

Alberta Clinical Practice Guidelines Program. Guideline for the Diagnosis and Treatment of Acute CMA
Otitis Media in Children. Alberta Clinical Practice Guidelines Program; 2000

Institute for Clinical Systems Improvement. Diagnosis and Treatment of Otitis Media in Children. NGC
Institute for Clinical Systems Improvement; 1995 (revised 2002)

American Academy of Pediatrics. Managing Otitis Media With Effusion in Young Children. AAP, NGC
American Academy of Pediatrics; 1994 (reaffirmed 1997)

University of Michigan Health System. Otitis Media. University of Michigan Health System; 1997 NGC
(revised 2002)

Donaldson L], Hayes JH, Barton AG, Howel D, Hawthorne M. Impact of clinical practice Embase
guidelines on clinicians’ behaviour: tonsillectomy in children. | Otolaryngol. 1999;28:24-30

American Academy of Allergy, Asthma, and Immunology/American College of Allergy, NGC

Asthma, and Immunology /Joint Council of Allergy, Asthma, and Immunology. Practice
Parameters for the Diagnosis and Management of Immunodeficiency. American Academy of Allergy,
Asthma, and Immunology/American College of Allergy, Asthma, and Immunology /Joint
Council of Allergy, Asthma, and Immunology; 1995 (reviewed 1998)
American Academy of Allergy, Asthma, and Immunology/American College of Allergy, NGC
Asthma, and Immunology/Joint Council of Allergy, Asthma, and Immunology. Disease
Management of Atopic Dermatitis: A Practice Parameter. American Academy of Allergy, Asthma,
and Immunology/American College of Allergy, Asthma, and Immunology/Joint Council of
Allergy, Asthma, and Immunology; 1997
Infectious diseases

Swedish Consensus Group. Management of infections caused by respiratory syncytial virus. Medline
Scand | Infect Dis. 2001;33:323-328

Infectious Diseases Society of America. Quality Standard for the Treatment of Bacteremia. Infectious NGC
Diseases Society of America; 1994 (reviewed 1998)

Children’s Hospital Medical Center. Evidence-Based Clinical Protocol Guideline for Fever of Uncertain NGC
Source in Infants 60 Days of Age or Less. Cincinnati, OH: Children’s Hospital Medical Center; 1998

Children’s Hospital Medical Center. Evidence-Based Clinical Practice Guideline of Fever of Uncertain NGC

Source: Outpatient Evaluation and Management for Children 2 Months to 36 Months of Age.
Cincinnati, OH: Children’s Hospital Medical Center; 2000
Kourtis AP, Sullivan DT, Sathian U. Practice guidelines for the management of febrile infants Embase
less than 90 days of age at the ambulatory network of a large pediatric health care system in
the United States: summary of new evidence. Clin Pediatr. 2004;43:11-16

Canadian Paediatric Society. Management of the Febrile 1- to 36-Month-Old Child With No Focus of CMA
Infection. Canadian Paediatric Society; 1996 (reviewed 2000)

Slater M, Krug SE. Evaluation of the infant with fever without source: an evidence-based Embase
approach. Emerg Med Clin North Am. 1999;17:97-126

Baraff L], Bass JW, Fleisher GR, et al. Practice guideline for the management of infants and Medline

children 0 to 36 months of age with fever without source: Agency for Health Care Policy and
Research. Ann Emerg Med. 1993;22:1198-1210. Erratum in: Ann Emerg Med 1993;22:1490

Saiman L, Siegel J, Cystic Fibrosis Foundation. Infection control recommendations for patients Medline
with cystic fibrosis: microbiology, important pathogens, and infection control practices to
prevent patient-to-patient transmission. Infect Control Hosp Epidemiol. 2003;24(suppl):S6-552

Health Canada, Laboratory Centre for Disease Control, Division of STD Prevention and Control. CMA
Canadian STD Guidelines: Human Immunodeficiency Virus (HIV) Infection in Children. Health
Canada, Laboratory Centre for Disease Control, Division of STD Prevention and Control; 1998

Canadian Paediatric Society. HIV Antibody Testing in Children. Canadian Paediatric Society; 1993 CMA
(reviewed 2000)
Health Resources and Services Administration/National Institutes of Health/National Pediatric NGC

and Family HIV Resource Center. Guidelines for the Use of Antiretroviral Agents in Pediatric HIV
Infection. Health Resources and Services Administration/National Institutes of
Health/National Pediatric and Family HIV Resource Center; 1999 (updated 2001)
British Columbia Centre for Excellence in HIV/AIDS. Therapeutic Guidelines for the Treatment of CMA
HIV/AIDS and Related Conditions: Part X, Section 6: Care of Children With Perinatal HIV Infection.
British Columbia Centre for Excellence in HIV/AIDS; 1998 (reviewed June 1999)
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Title Source

Rachlis AR, Zarowny DP. Guidelines for antiretroviral therapy for HIV infection: Canadian HIV Medline
Trials Network Antiretroviral Working Group. CMA]. 1998;158:496-505

Canadian Paediatric Society. Childhood Tuberculosis: Current Concepts in Diagnosis. Canadian CMA
Paediatric Society; 1994 (reviewed 2000)

Infectious Diseases Society of America. Practice Guidelines for the Treatment of Tuberculosis. NGC
Infectious Diseases Society of America; 2000

Canadian Paediatric Society. Short Course Therapy for Tuberculosis in Infants and Children. CMA
Canadian Paediatric Society; 1994 (reviewed 2000)

Bass JB Jr, Farer LS, Hopewell PC, et al Treatment of tuberculosis and tuberculosis infection in Medline

adults and children: American Thoracic Society and the Centers for Disease Control and
Prevention. Am | Respir Crit Care Med. 1994;149:1359-1374

Wormser GP, Nadelman RB, Dattwyler R], et al. Practice guidelines for the treatment of Lyme
disease. Clin Infect Dis. 2000;31(suppl 1):1-14

Infectious Diseases Society of America. Practice Guidelines for the Treatment of Candidiasis.
Infectious Diseases Society of America; 2000

Canadian Paediatric Society. Prevention and Therapy of Bacterial Infections of the Child With Asplenia
or Hyposplenia. Canadian Paediatric Society; 1999 (reviewed 2000)

American College of Critical Care Medicine/Infectious Diseases Society of America/Society for
Healthcare Epidemiology of America/Society of Critical Care Medicine. Guideline for the
Management of Intravascular Catheter-Related Infections. American College of Critical Care
Medicine/Infectious Diseases Society of America/Society for Healthcare Epidemiology of
America/Society of Critical Care Medicine; 2001

Abzug MJ. Meeting the challenge of antibiotic resistance: an evidence-based approach to
treatment. Pediatr Ann. 1999;28:460-467

Canadian Paediatric Society. Prophylactic Antibiotics in Children. Canadian Paediatric Society; 1999
(reviewed 2000)

Singapore Ministry of Health. Use of Antibiotics in Paediatric Care. Singapore Ministry of Health;
2002

Wojnarowska F, Kirtschig G, Highet AS, Venning VA, Khumalo NP, British Association of
Dermatologists. Guidelines for the management of bullous pemphigoid. Br | Dermatol. 2002;
147:214-221

Kocher MS, Mandiga R, Murphy JM, et al. Clinical practice guideline for treatment of septic
arthritis in children: efficacy in improving process of care and effect on outcome of septic
arthritis of the hip. | Bone Joint Surg Am. 2003;85:994-999

Nephrology

American Academy of Pediatrics, Committee on Quality Improvement, Subcommittee on
Urinary Tract Infection. Practice parameter: the diagnosis, treatment, and evaluation of the
initial urinary tract infection in febrile infants and young children. Pediatrics. 1999;103:843-852

Children’s Hospital Medical Center. Evidence-Based Clinical Practice Guideline for Patients 6 Years of
Age or Less With a First Time Acute Urinary Tract Infection (UTI). Cincinnati, OH: Children’s
Hospital Medical Center; 1999

Elder JS, Peters CA, Arant BS Jr, et al. Pediatric Vesicoureteral Reflux Guidelines Panel summary
report on the management of primary vesicoureteral reflux in children. | Urol. 1997;157:1846—
1851

American Urological Association. The Management of Primary Vesicoureteral Reflux in Children.
American Urological Association; 1997

National Committee on Renal Care, National Medical Research Council. Glomerulonephritis.
National Committee on Renal Care, National Medical Research Council, Singapore Ministry of
Health; 2001

National Kidney Foundation. K/DOQI Clinical Practice Guidelines for Chronic Kidney Disease:
Evaluation, Classification, and Stratification. National Kidney Foundation; 2002

National Kidney Foundation. Clinical Practice Guidelines for Nutrition in Chronic Renal Failure.
National Kidney Foundation. 2000

National Kidney Foundation. Clinical Practice Guidelines for the Treatment of Anemia of Chronic
Renal Failure. National Kidney Foundation; 1997 (updated 2000)

National Kidney Foundation. Clinical Practice Guidelines for Peritoneal Dialysis Adequacy. National
Kidney Foundation; 1997 (updated 2000)

National Kidney Foundation. Clinical Practice Guidelines for Hemodialysis Adequacy. National
Kidney Foundation; 1997 (updated 2000)

Eknoyan G, Levin NW, Eschbach JW, et al Continuous quality improvement: DOQI becomes K/
DOQI and is updated: National Kidney Foundation’s Dialysis Outcomes Quality Initiative.
Am ] Kidney Dis. 2001;37:179-194

Canadian Paediatric Society. Toilet Learning: Anticipatory Guidance With a Child-Oriented Approach.
Canadian Paediatric Society; 2000

Gastroenterology

Cincinnati Children’s Hospital Medical Center. Evidence-Based Clinical Practice Guideline for
Children With Hypertrophic Pyloric Stenosis. Cincinnati Children’s Hospital Medical Center; 2001

Armon K, Stephenson T, MacFaul R, Eccleston P, Werneke U. An evidence and consensus based
guideline for acute diarrhoea management. Arch Dis Child. 2001;85:132-142
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Infants. American Society for Parenteral and Enteral Nutrition; 1993 (reaffirmed 1999)

National Association of Neonatal Nurses. Care of the Neonate Requiring Parenteral Nutrition. NGC
National Association of Neonatal Nurses; 1999

College of Physicians and Surgeons of Manitoba. Guidelines and Statements: Guideline 908: Vitamin CMA
K Deficiency in the Neonate. College of Physicians and Surgeons of Manitoba; 1999

American Academy of Pediatrics. Practice Parameter: Management of Hyperbilirubinemia in the AAP
Healthy Term Newborn. American Academy of Pediatrics; 1994 (reviewed 2000)

American Association for Respiratory Care. Transcutaneous Blood Gas Monitoring for Neonatal and NGC
Pediatric Patients. American Association for Respiratory Care; 1994 (reviewed 2000)

American Association for Respiratory Care. Capillary Blood Gas Sampling for Neonatal and Pediatric NGC
Patients. American Association for Respiratory Care; 1994 (reviewed 2000)

Association of Women’s Health, Obstetric, and Neonatal Nurses. Evidence-Based Clinical Practice NGC
Guideline: Neonatal Skin Care. Association of Women’s Health, Obstetric, and Neonatal Nurses;
2001

Other

Henderson-Smart DJ, Ponsonby A-L, Murphy E. Reducing the risk of sudden infant death Embase
syndrome: a review of the scientific literature. | Paediatr Child Health. 1998;34:213-219

American Academy of Pediatrics. Clinical Practice Guideline: Diagnosis and Management of NGC, AAP, Embase
Childhood Obstructive Sleep Apnea Syndrome. American Academy of Pediatrics; 2002
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