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Summary
Background The appropriate diagnosis and management of cow’s milk allergy (CMA) is
challenging.
Objective To systematically review the quality of the existing guidelines on CMA.
Methods The Cochrane Library, MEDLINE, and EMBASE databases were searched from
2010 to November 2015. The methodological rigour, quality, and transparency of relevant
guidelines were assessed with the use of the Appraisal of Guidelines for Research and
Evaluation (AGREE II) tool.
Results Of the 15 included guidelines, two, both developed by recognized scientific organi-
zations, achieved the highest score (100%). Eight others were considered to be of high qual-
ity (i.e., overall quality scores >60%). The quality scores for each domain varied. Of all the
domains, clarity and presentation had the highest mean score, and applicability had the
lowest mean score. The scores (mean � SD) for individual domains were as follows:
domain 1 (score and purpose) 62 � 36%; domain 2 (stakeholder involvement) 56 � 33%;
domain 3 (rigor of development) 55 � 38%; domain 4 (clarity of presentation) 71 � 29%;
domain 5 (applicability) 44 � 33%; and domain 6 (editorial independence) 60 � 36%. One
guideline had the maximum possible score of 100% for all AGREE II domains.
Conclusion and Clinical Relevance A number of guidelines on CMA are available; how-
ever, their quality varies. Overall, the guidelines developed by recognized professional/sci-
entific organizations were of the highest quality. These guidelines should be
recommended for use. Still, the methodological quality of CMA guidelines may be
improved.
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Introduction

Cow’s milk allergy (CMA) is the most common food
allergy in children. World-wide, the estimated preva-
lence is 2–5%, with most estimates of prevalence at
around 3% [1–3]. Considering that the appropriate diag-
nosis and management of CMA may be challenging, a
number of organizations have addressed that problem
by publishing relevant clinical practice guidelines.

Clinical practice guidelines are ‘statements that
include recommendations, intended to optimize patient
care, that are informed by a systematic review of evi-
dence and an assessment of the benefits and harms of
alternative care options’ [4]. Guidelines are disseminated
to promote excellence delivered by healthcare providers;
therefore, their quality is critically important. To ensure

their quality, standards for the development of evidence-
based guidelines have been developed [5]. Likewise, tools
to assess the process of guideline development and
reporting of this process in the guideline also have been
developed. Our aim was to systematically review current
guidelines for the management of CMA and to assess
their quality, methodological rigour, and transparency
using the Appraisal of Guidelines for Research and Eval-
uation (AGREE II) tool [5]. This review was initiated as
part of the development of the Polish guidelines on oral
food challenge for the diagnosis of CMA [6].

Methods

MEDLINE, EMBASE, and the Cochrane Library were
searched up to May 2015, and again in November



2015, for recommendations and/or guidelines on the
diagnosis and management of the CMA in children
and/or adults, published in English, in the last five
years. The principal search terms included [‘milk’ or
‘milk protein’ or ‘dairy’ or ‘cow’s milk’ or ‘cow’s’ in
combination with ‘allergy’ or ‘allergies’ or ‘intolerance’
or ‘hypersensitivity’ or ‘FPIES’ or ‘food protein induced
proctocolitis syndrome’] and [‘guidelines’ or ‘recom-
mendations’ or ‘recommendation*’ or ‘guideline’ or
‘practice guideline*’ or ‘Health Planning Guideline*’
or ‘guidance’ or ‘care pathway’ or ‘critical pathway’ or
‘consensus development conference’].

The search and selection of the publications were
conducted independently by three reviewers (MR, AH,
and PD). All of the potentially relevant articles were
retained, and their full texts were critically reviewed
according to the predefined inclusion criteria.

To assess the process of guideline development and
the reporting of this process in the guideline, the
AGREE II instrument was used. The AGREE II instru-
ment is a 23-item tool that addresses six guideline
quality-related domains, and it is available on the web-
site for the AGREE Research Trust (http://www.agree
trust.org). The first domain (scope and purpose)
addresses the overall aim of the guideline, specific
health questions covered by the guideline, and the
guideline’s target population. The second domain
(stakeholder involvement) aims to answer the questions
of whether the guideline was prepared by appropriate
stakeholders and whether it represents the views of
potential users. The third domain (rigour of develop-
ment) analyses the process of collecting and synthesiz-
ing the evidence, the methodology of formulating the
recommendations, and the process of their update. The
fourth domain (clarity of presentation) covers the lan-
guage, structure, and format of the guideline. The fifth
domain (applicability) detects whether the authors iden-
tified possible barriers and facilitators to implementa-
tion as well as strategies to improve uptake and
application of the guidelines. The sixth domain (edito-
rial independence) covers conflict of interest. Each item
is rated on a seven-point Likert scale ranging from
‘strongly agree’ to ‘strongly disagree’. There are two
additional assessment items (Overall Guideline Assess-
ment) pertaining to an overall judgment of the guide-
line: one is, again, rated using a seven-point Likert
scale and the other is a question of whether the guide-
line should be used, with or without modifications, or
should not be used at all. The AGREE II consortium rec-
ommends that for each guideline appraisal, at least two
and, preferably, four appraisers are involved.

For each domain, the scores were summed up and
calculated as a percentage of the maximum possible
score for that domain using the formula provided by
the AGREE II consortium: [(score obtained � minimum

possible score)/(maximum possible score � minimum
possible score)] 9 100. The possible standardized scores
range from 0% (the minimum) to 100% (the maximum).
The AGREE II did not provide a minimum or maximum
range for domain score quality to differentiate high-
and low-quality guidelines. However, a number of pre-
vious reviewers have chosen a standardized domain
score of above 60% as the threshold [7].

Three reviewers/appraisers (MR, AH, and PD) inde-
pendently assessed the methodology of the guidelines
using the AGREE II instrument. While none of them
had previous experience with the AGREE II instrument,
the reviewers underwent training from the online
AGREE II tutorial and practice exercise was available at
http://www.agreetrust.org. The AGREE II manual did
not provide clarification regarding how to score for
each of the seven points on the Likert scale. Therefore,
the reviewers decided to discuss all scores that differed
by two or more points among reviewers. These discrep-
ancies, as well as all other disagreements between the
reviewers, were resolved via discussion until a consen-
sus was reached.

Statistical analysis

Descriptive statistics were used to describe the basic
features of the data in a study. Unless otherwise speci-
fied, continuous nonparametric data were presented as
a median followed by range; parametric data were pre-
sented as a mean � standard deviation (SD). The agree-
ment among reviewers/appraisers was calculated using
the Berry–Mielke agreement coefficient R. Berry–Mielke
is a generalization of the Cohen’s kappa to an interval
and ordinal measurement scales designed for more than
two raters. With categorical data, R is equivalent to a
linearly weighted kappa statistic [8]. For all analyses,
we used StatsDirect statistical software (StatsDirect Ltd
StatsDirect statistical software. http://www.statsdirect.-
com. England: StatsDirect Ltd 2013).

Results

For a flow diagram documenting the identification pro-
cess for the eligible documents, see Fig. 1. Overall, 15
guidelines were included [2, 9–22]. Table S1 summa-
rizes the characteristics of the excluded documents,
including the reasons for exclusion.

Of the 15 included guidelines [8], were developed by
international scientific organizations such as the Euro-
pean Society for Paediatric Gastroenterology, Hepatol-
ogy and Nutrition (ESPGHAN) [14], World Allergy
Organization (WAO) [2], and the European Academy of
Allergy and Clinical Immunology (EAACI) [18]; national
organizations such as the British Society for Allergy and
Clinical Immunology (BSACI) [17], the American
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Academy of Allergy, Asthma, and Immunology (AAAAI)
[13], and the Japanese Society of Pediatric Allergy and
Clinical Immunology [22]; or public bodies such as
National Institute for Clinical Excellence (NICE) [12]; or
through the combined efforts of an Expert Panel and
Coordinating Committee representing 34 professional
organizations, federal agencies, and patient advocacy
groups, and the National Institute of Allergy and Infec-
tious Diseases (NIAID) [11]. The remaining guidelines
were published by expert groups [19, 20] or national
health organizations and national experts [9, 10, 15, 16,
21]. Except for one guideline [16], all guidelines were
developed in high-income countries. The overall agree-
ment beyond chance among the three reviewers was
70% (Berry–Mielke agreement coefficient R = 0.70,
which represents high agreement [P < 0.0001]).

The AGREE II quality scores

Domain scores. Domain scores and the overall assess-
ment of the included CMA guidelines are summarized
in Tables 1 and S2, respectively. Overall, the
mean � SD scores for various domains ranged from
43.5% � 33.1% to 70.8% � 28.6%. Domain 4 (clarity
and presentation) was scored the highest, and domain 5
(applicability) was scored the lowest.

Domain 1 (Scope and purpose)—The mean � SD score
for the scope and purpose domain was 62% � 36%
(median: 76%; range: 0–100%). Two guidelines received
the highest (100%) score [12, 18], and seven received

scores below 60% (ranging from 0% to 59%) [10, 13,
16, 19–22]. Such low scores were due to a lack of
proper reporting.

Domain 2 (Stakeholder involvement)—For this domain,
the mean � SD score was 56% � 33% (median: 57%;
range: 4–100%). One guideline received the highest
score for this domain (100%) [18], and nine guidelines
received scores below 60% (ranging from 4% to 59%)
[10, 13–16, 19–22]. The main reason for the low scores
was an inadequate amount of data to assess.

Domain 3 (Rigour of development)—The mean � SD
score for this domain was 55% � 38% (median: 50%;
range: 0–100%). Two guidelines received the highest
score (100%) [2, 18], and eight received scores below
60% (ranging from 0% to 50%) [10, 13–16, 20–22].
Such low scores were due to a lack of enough informa-
tion provided.

Domain 4 (Clarity of presentation)—The mean � SD
score for the clarity of presentation domain was
71% � 29% (median 80%; range 17–100%). Three
guidelines received the highest (100%) score [2, 12, 17].
Even though this domain was the most effectively
addressed of all the domains, six guidelines received
scores below 60% (ranging from 17% to 52%) [10, 13–
16, 22]. These low scores were due to limited reporting.

Domain 5 (Applicability)—The mean � SD score for the
applicability domain was 43.5% � 33% (median: 32%;

MEDLINE, EMBASE, 
Cochrane library 

= 1552 

Without duplicates

Papers for review of 
title and abstract

= 1050 

Papers for full text 
review

= 33

Non-English articles – 4
Review articles – 7
Other guideline commentaries – 3
Not CMA guidelines – 3
Earlier version of included guidelines – 1

Final included = 15

Figure 1. Flow chart (study selection).
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range: 6–100%). Two guidelines received the highest
score (100%) [2, 18]. However, 10 received scores below
60% (ranging from 3% to 50%) [9–11, 13–16, 20–22].
These low scores were due to limited reporting.

Domain 6 (Editorial independence)—The mean � SD
score for this domain was 60% � 36% (median: 69%;
range: 0–100%). Two guidelines received the highest
possible score (100%) [2, 18], and one guideline
received the lowest possible score (0%) [22].

Overall quality scores. Table 1 also summarizes the
overall quality assessment. Of 15 included guidelines,
10 (66.6%) were considered to be of high quality (i.e.
scored > 60%) [2, 9, 11–13, 15, 17–20]. Only two
(13.3%) guidelines, both developed by recognized pro-
fessional organizations, received a score for overall

quality as high as 100% [17, 18]. Five guidelines failed
to reach a score of 60% [10, 14, 16, 21, 22]. The lowest
score for overall quality was 17% and was given to the
national Indonesian guidelines [16].

Applicability. Six (40%) of the guidelines were catego-
rized as ‘recommended’ [2, 7, 11, 12, 17–19], (47%), as
‘recommended with modifications’ [9, 10, 13–15, 20,
22], and two (13.3%) [16, 22], as ‘not recommended’.

Discussion

Summary of findings

We aimed to systematically review the quality of the
guidelines on CMA using the AGREE II instrument. Fif-
teen guidelines published in English met our inclusion

Table 1. Domain scores and overall assessment of CMA guidelines using the AGREE II instrument (percentages)

Guidelines

Domain scores (%)

1 2 3 4 5 6

Overall

quality

Overall

assessment

Scope and

purpose

Stakeholder

involvement

Rigour of

development

Clarity and

presentation Applicability

Editorial

independence

BSACI (2014) [17] 96 85 99 89 67 97 100 Yes

EAACI (2014) [18] 100 100 100 100 100 100 100 Yes

WAO (DRACMA) (2010) [2] 89 96 100 100 100 100 94 Yes

NIAID-Sponsored

Expert Panel (2011) [11]

89 91 88 96 31 83 89 Yes

NICE (2011) [12] 100 96 97 100 89 89 89 Yes

Singapore Ministry of

Health (2010) [9]

87 72 66 94 50 0 78 YWM

Sampson et al. (2014) [19] 39 54 85 98 65 86 78 Yes

UK primary care

practical guide (2013) [15]

87 41 50 50 24 36 72 YWM

Consensus for the

Middle East (2014) [20]

22 37 42 65 19 25 66 YWM

AAAAI/EAACI

PRACTALL (2012) [13]

59 59 38 44 33 58 61 YWM

ESPGHAN (2012) [14] 76 28 28 44 19 69 56 YWM

Italian guidelines

(2010) [10]

56 57 19 52 3 78 50 YWM

Japanese

guidelines (2014) [22]

9 11 0 33 32 0 33 No

French Society of

Paediatrics (2014) [21]

0 15 10 80 15 64 22 YWM

Indonesian

guidelines (2013) [16]

17 4 4 17 6 11 17 No

Mean (SD) 61.7 (35.6) 56.4 (33) 55 (37.8) 70.8 (28.6) 43.5 (33.1) 59.7 (36.3) 67 (27)

Median 76 57 50 80 32 69 72

Range 0–100 4–100 0–100 17–100 6–100 0–100 17–100

CMA, cow’s milk allergy; AGREE II, Assessment of Guidelines for Research and Evaluation II tool; BSCAI, British Society for Allergy and Clinical

Immunology; EAACI, European Academy of Allergy and Clinical Immunology; WAO, World Allergy Organization; DRACMA, Diagnosis and Ratio-

nale for Action against Cow’s Milk Allergy; NIAID, National Institute of Allergy and Infectious Diseases; NICE, National Institute for Health and

Care Excellence; AAAAI, American Academy of Allergy, Asthma, and Immunology; EAACI, The European Academy of Allergy and Clinical

Immunology; PRACTALL, Practical Allergy; ESPGHAN, The European Society for Paediatric Gastroenterology, Hepatology and Nutrition.

Yes, recommended for use; YWM, recommended for use with modifications; No, not recommended.
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criteria. Of 15 included guidelines, two guidelines, both
developed by the recognized scientific organizations
such as BSACI and EAACI, were evaluated as being of
very high quality (i.e. overall quality scores 100%). Seven
others were considered to be of high quality (i.e. overall
quality scores > 60%). The quality scores for each
domain varied. Of all of the domains, clarity and presen-
tation (domain 4) had the highest mean score and appli-
cability (domain 5) had the lowest mean score. One
guideline, developed by EAACI, had the maximum possi-
ble score of 100% in all AGREE II domains [18]. The
WAO guidelines also achieved the maximum score for all
but two domains [2]. As a result of the appraisal, six
(40%) of the guidelines were categorized as ‘recom-
mended’, and two were categorized as definitely ‘not rec-
ommended’.

Limitations

Our search was limited to guidelines published in the last
five years. While different opinions exist, most authors
suggest that an update is generally required after
3–5 years [23]. Hence, guidelines published earlier would
not have been up-to-date and would not be relevant to
our appraisal. We limited our search to English language
guidelines. Such an approach can introduce language
bias. However, non-English language guidelines, while
being important, may have somewhat lower of an impact
on practice. The reviewers/appraisers were not blinded to
the authors/organization who developed the guidelines,
which may have been a potential source of bias. How-
ever, most of the guidelines were well known to the
authors, so true blinding was not feasible. The reviewers/
appraisers had no previous experience with the AGREE II
instrument. Therefore, all reviewers undertook the rec-
ommended AGREE II consortium online training, simi-
larly to other AGREE evaluation groups [24, 25]. Finally,
while the AGREE II tool is valid and reliable, and is rec-
ommended for the appraisal of guidelines, this instru-
ment has its limitations [24, 26]. For example, there is a
lack of clear criteria for applying each point on the scale.
It is also unclear how scores correspond to recommenda-
tion decisions, resulting in some subjectivity in the
reviewer’s interpretation of the scores.

Comparison with other studies

A number of guidelines developed by a wide variety of
organizations, from different geographical regions, have
been appraised using the AGREE II instrument [24–26].

Clearly, differences between the guidelines exist. How-
ever, overall, a substantial portion of the published
guidelines remains of average quality. It is noteworthy
that at least one previous study showed an improve-
ment in the overall quality of published guidelines over
time (in the years 2001–2006 compared with 2007–
2009) [25]. This suggests a growing recognition of the
principles of guideline development among guideline
development groups.

Conclusions and implications

Our review shows that the quality of CMA guidelines
published from 2010 through November 2015 and
assessed using the AGREE II instrument varies. Only
some of the published guidelines were of high quality.
However, it is reassuring that these were the guidelines
developed by recognized professional/scientific organi-
zations such as BSACI, EAACI, or WAO, which have
great experience in developing guidelines. These guide-
lines should be recommended for use in clinical prac-
tice.

Clinical practice guidelines play a major role in
healthcare decision-making. Our review adds to current
evidence that to ensure the quality of guidelines, stan-
dards for their development have to be followed. If the
standards are strictly adhered to, unbiased and trust-
worthy guidelines are likely to follow. Guideline devel-
opers should adhere to standards such as those
described in the AGREE II instrument to ensure the
development of high-quality guidelines.
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