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BACKGROUND: Laboratory medicine practice guidelines
(LMPGs) are an important part of clinical laboratory
medicine. The Appraisal of Guidelines for Research
and Evaluation II (AGREE II) instrument has been de-
veloped to evaluate the process of practice-guideline
development and the quality of reporting. We assessed
the applicability of AGREE II in assessing the National
Academy of Clinical Biochemistry (NACB) LMPGs.

METHODS: The NACB website was searched for all avail-
able LMPGs up to December 2011. Two independent
appraisers used the AGREE II instrument to assess each
LMPG identified by the search. Quality was assessed
across 6 domains (scope and purpose, stakeholder in-
volvement, rigor of development, clarity of presenta-
tion, applicability, and editorial independence), com-
prising a total of 23 items and 2 overall assessments,
each scored on a 7-point scale (1, strongly disagree, to
7, strongly agree). All scores were expressed as AGREE
II calculated percentages (100% indicates that all items
scored 7 by all appraisers).

RESULTS: Eleven LMPGs were identified. All of the
LMPGs provided some information seen as applicable
to clinical practice by the appraisers. Only 5 of the
LMPGs had overall scores �50%, with a median score
of 42% (range: 8%–92%). Individual domain scores
varied considerably from 0% to 100%. One guideline
achieved a very high score on the instrument.

CONCLUSIONS: The AGREE II instrument is applicable
and useful to evaluate LMPGs. All domains were eval-
uated as being useful to assess LMPGs, some were ad-
dressed well (e.g., clarity of presentation), whereas oth-
ers could be improved (e.g., applicability).
© 2012 American Association for Clinical Chemistry

The National Academy of Clinical Biochemistry
(NACB)5 has produced several laboratory medicine
practice guidelines (LMPGs) intended to inform clini-
cal laboratory practice. These guidelines are the most
relevant source of information regarding evidence-
based practice in laboratory medicine for clinical
chemistry. There are other guidelines produced at lo-
cal, regional, and national levels that are specific for
laboratory testing or that include aspects of laboratory
testing.

Standardized protocols, methodology, and ways
of reporting evidence for guidelines have been devel-
oped (1–3 ). Following a standardized methodology
should result in higher quality clinical practice guide-
lines (CPGs). The standardization of guideline meth-
odology is intended to make it easier for all healthcare
providers and the public to appraise, agree with, and
implement the guideline (4, 5 ). A good example of
guideline standardization is provided by the National
Guideline Clearing House, which produces standard-
ized summaries of guidelines, reformatting their con-
tent and verifying critical information to further
support implementation and use of the CPG (6 ). Stan-
dardizing the production of guidelines at the source by
emphasizing good methodology is the ultimate goal
(7 ). Initially, it is important to use appropriate tools to
ensure a reliable and reproducible selection and ap-
praisal of the evidence used for CPGs during the sys-
tematic review step of the guideline development pro-
cess (2, 4, 5 ). Subsequent steps will ensure the
transparent and accountable translation of that evi-
dence into the guideline recommendations (8, 9 ).

Because most guidelines are issued in the fields of
treatment and prevention, the applicability of the gen-
eral guideline methodology to LMPG must be consid-
ered, because several specific aspects may be included
in laboratory-related guidelines that might not be con-
sidered in guidelines for producing CPGs or in evalua-

1 Department of Pathology and Molecular Medicine, McMaster University, Ham-
ilton, Ontario, Canada; 2 Hamilton Regional Laboratory Medicine Program,
Hamilton, Ontario, Canada; 3 Department of Medicine, McMaster University,
Hamilton, Ontario, Canada; 4 Departments of Clinical Epidemiology and Biosta-
tistics, McMaster University, Hamilton, Ontario, Canada.

* Address correspondence to this author at: Juravinski Hospital and Cancer

Centre, Rm. A0–120. Fax 905-381-7066; e-mail donwauc@mcmaster.ca.
Received March 7, 2012; accepted July 11, 2012.
Previously published online at DOI: 10.1373/clinchem.2012.185850
5 Nonstandard abbreviations: NACB, National Academy of Clinical Biochemistry;

LMPG, laboratory medicine practice guideline; CPG, clinical practice guideline;
AGREE, Appraisal of Guidelines for Research and Evaluation.

Clinical Chemistry 58:10
1426–1437 (2012)

Evidence-Based Medicine and Test Utilization

1426

D
ow

nloaded from
 https://academ

ic.oup.com
/clinchem

/article/58/10/1426/5620814 by guest on 10 April 2024



tion instruments designed for CPGs (10 ). For example
CPGs for diabetes mellitus have been reviewed on 2
occasions, and in both occurrences the methodology
used and the reporting of laboratory testing was found
to be variable and not standardized (11, 12 ). This find-
ing raised the question of the validity of the clinical
laboratory testing component of these CPGs (12 ). In
addition, the suitability of all-purpose guideline meth-
ods for producing LMPGs may be questioned.

The Appraisal of Guidelines for Research and
Evaluation (AGREE) collaboration has been formed
with the purpose of improving the quality and effec-
tiveness of CPGs (13 ). The AGREE collaboration has
developed an instrument for use in evaluating guide-
lines, the AGREE II instrument (8 ). This instrument
has been used to evaluate CPGs covering a range of
clinical topics around the world. The AGREE (9 ) or
AGREE II instrument also has been used to evaluate
guidelines that relate to aspects of laboratory medicine
(11, 12, 14 –17 ). In addition to the reviews of diabetes
CPGs (11, 12 ), Watine et al. published an example of
evaluating CPGs with laboratory information using the
AGREE instrument (17 ). However, no publication
evaluating a series of LMPGs has been produced to
confirm the applicability of AGREE II to LMPGs. The
current study was designed to demonstrate the appli-
cability of the AGREE II instrument to LMPGs by using
it to evaluate a series of LMPGs produced by the NACB.
This work has enabled us to report the quality of NACB
LMPGs and make recommendations for improving fu-
ture LMPGs.

Methods

GUIDELINES SELECTION

The NACB website was searched for all LMPGs pub-
lished up to December 2011. All LMPGs identified as
current and available for downloading as full files were
eligible for inclusion (18 ). Other published versions
were not used. When available, associated supplemen-
tal files were also collected from the NACB website.

GUIDELINES APPRAISAL

The AGREE II instrument (8 ) was used to evaluate
each of the identified LMPGs produced by the NACB
(18 ). The AGREE II is organized into 6 quality do-
mains (scope and purpose, stakeholder involvement,
rigor of development, clarity of presentation, applica-
bility, and editorial independence) comprising a total
of 23 items (9 ). Each item targets 1 key aspect of the
practice guideline quality. The instrument also in-
cludes 2 overall rating items requiring the appraiser to
make overall judgments of the practice guideline (9 ).
Each of the items and the 2 overall rating items were
assessed for their applicability to the LMPGs and then

rated on a 7-point scale (1, strongly disagree to 7,
strongly agree). A score of 1 was given when relevant
information was very poorly reported or not provided.
Scores from 2 to 6 were assigned when the reporting
did not meet the full criteria or considerations for an
item, with scores increasing as more criteria and con-
siderations were met. A score of 7 was given when the
quality of reporting was exceptional and all criteria and
considerations were met in full for an item. Four ap-
praisers (A.C. Don-Wauchope, J.L. Sievenpiper S.A.
Hill, A. Iorio) were trained to use the AGREE II instru-
ment with the on-line training instruments provided
on the AGREE trust website (13 ). Two appraisers in-
dependently reviewed each LMPG using an online or
printed version of the AGREE II instrument. The eligi-
ble LMPGs were randomly allocated to appraisers with
a random number generator. The independent ap-
praisals were discussed by the team at a face-to-face
meeting of all of the appraisers, and if the individual
scores varied by 4 or more points on the 7-point scale
the individual scores were reconsidered after the doc-
umentation was looked at. There was no assumption
that the 2 scores should agree, nor was there any further
adjustment of the revised scores (9 ).

DATA ANALYSES

Data are expressed as calculated percentage scores. The
AGREE II instrument (8 ) calculates domain and over-
all rating scores by summing up all of the individual
item scores for each appraiser (obtained scores) minus
the minimum possible score [minimum possible score
per item (1, strongly disagree) � n items � n apprais-
ers]. The total is expressed as a percentage of the max-
imum possible score [maximum possible score per
item (7, strongly agree) � n items � n appraisers] mi-
nus the minimum possible score, according to the
formula:

(Obtained score � Minimum possible score)

(Maximum possible score � Minimum possible score).

Agreement on individual items among the various
appraisers was determined by weighted (quadratic) �
analysis of the final scores (Analyze-It, version 2.22,
Analyze-It Software). We performed a sensitivity anal-
ysis by using the Mann–Whitney test to compare
guidelines published before or after 2009 (publication
of AGREE II).

Results

GUIDELINES SELECTION

Eleven LMPGs were identified (19 –29 ) as current on
December 5, 2011. For 4 (23, 25–27 ) of 11 LMPGs,
reports included consideration of the methodological
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quality criteria of the AGREE/AGREE II instrument
in the development of their guideline. Eight (19 –
21, 23, 25–28 ) of the LMPGs had an additional supple-
mental file that contained disclosures for conflicts of
interest of the LPMG team. In our opinion these sup-
plemental files were not easy to locate and were often
not linked or referenced in the main version. The scor-
ing of the item on editorial independence was done ini-
tially without, and then after considering, the supplemen-
tal files (Fig. 1). Table 1 has an additional row for editorial
independence showing the supplemental scores.

GUIDELINES APPRAISAL

The AGREE II instrument was applied successfully to
all 11 of the LMPGs. Item 16 (the different options for
management of the condition or health issue are clearly
presented) was excluded in the Tumor Marker Quality
Requirements LMPG (26 ). It was felt by both apprais-
ers and agreed with by the team that this item was not
applicable in the context of this guideline. All other
items were deemed applicable to all LMPGs.

The overall scores for each guideline and the do-
main scores are presented in Table 2, and the individual
appraiser scores are shown in Table 1. The quality of
the guidelines, as scored by use of the AGREE II instru-
ment, was generally poor. Only 5 (20 –23, 25 ) of the 11
guidelines had overall scores �50%, with a median
score of 42% (range: 8%–92%). Domains, which con-
tributed to lower overall scores, were “Domain 3. Rigor
and development” [28% (18%– 85%)] (Fig. 2), and
“Domain 5. Applicability” [25% (6%– 67%)]. On the
other hand, “Domain 1. Scope and purpose” [64%
(31%–92%)] “Domain 2. Stakeholder involvement”
[50% (11%–100%)], and “Domain 4. Clarity of pre-
sentation” [71% (19%–94%)] contributed to higher
overall scores.

The Diabetes LMPG (23 ) scored the highest, re-
flecting the improvement in the way in which the
guideline addressed the domains in the AGREE II in-
strument. It was also 1 of 2 guidelines to get “Yes” from
both appraisers to the final item (“I would recommend
this guideline for use”) of the overall evaluation (Table 1

22. The views of the 
funding body have not 
influenced the content 
of the guideline. 

0

10

20

23. Compe�ng 
interests of guideline 
development group 
members have been 
recorded and 0
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20
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Overall score.
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1             2             3              4              5             6            7

I would 
recommend this 10

20

(1, Strongly disagree to 7, strongly agree)

guideline for use.
0

No                                   Yes-Mod                         Yes

Fig. 1. Counts of individual scale (1–7) scores for Domain 6 (editorial independence) and the overall guideline
assessment, showing key items 22 and 23 and the final 2 questions.

Item 23 was scored twice, once from the full guideline (black bar) and a second time with the supplemental file (grey bar). This
indicator demonstrates that this item had been considered but was not well reported for the LMPGs. The y axis is set to 20
individual counts. Each item was scored twice for eleven LMPGs (maximum count of 22). The final question was scored on No,
yes with modifications (Yes-Mod), and Yes.
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Table 1. Data used for the AGREE II calculations of domain score for the Assessment of the NACB LMPGs.a

Reviewerb

Guideline

Guidelines
and

Recommen-
dations for
Laboratory
Analysis in

the Diagnosis
and

Management
of Diabetes

Mellitus

Use of Tumor
Markers in

Liver, Bladder,
Cervical, and

Gastric
Cancers

Laboratory
Analysis and

Application of
Pharmaco-
genetics to

Clinical
Practice

Use of Tumor
Markers in
Testicular,
Prostate,

Colorectal,
Breast, and

Ovarian
Cancers

Emerging
Biomarkers for

Primary
Prevention of
Cardiovascular

Disease and
Stroke

A.I. S.A.H. S.A.H. J.L.S. A.C.D. J.L.S. A.C.D. A.I. S.A.H. A.C.D.

Domain 1. Scope and purpose 21 17 11 10 15 14 13 21 19 17

1. The overall objective(s) of the guideline
is (are) specifically described.

7 6 6 5 6 5 4 7 5 6

2. The health question(s) covered by the
guideline is (are) specifically described.

7 4 3 2 7 7 4 7 7 5

3. The population (e.g., patients, public) to
whom the guideline is meant to apply
is specifically described.

7 7 2 3 2 2 5 7 7 6

Domain 2. Stakeholder involvement 21 21 10 8 12 10 14 16 11 16

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

7 7 2 2 4 2 6 6 3 5

5. The views and preferences of the target
population (patients, public, etc.) have
been sought.

7 7 2 1 1 1 2 3 5 6

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

7 7 6 5 7 7 6 7 3 5

Domain 3. Rigor of development 52 46 24 19 26 17 20 21 36 32

7. Systematic methods were used to
search for evidence.

5 7 2 2 1 1 2 2 3 3

8. The criteria for selecting the evidence
are clearly described.

7 4 2 2 1 1 1 2 4 2

9. The strengths and limitations of the
body of evidence are clearly described.

7 6 4 3 4 2 3 4 5 3

10. The methods for formulating the
recommendations are clearly described.

7 6 3 2 4 3 5 1 6 6

11. The health benefits, side effects, and
risks have been considered in
formulating the recommendations.

5 4 4 3 4 2 2 1 3 5

12. There is an explicit link between the
recommendations and the supporting
evidence.

7 7 5 3 6 4 4 7 6 6

13. The guideline has been externally
reviewed by experts prior to its
publication.

7 7 2 2 5 3 1 1 6 5

14. A procedure for updating the guideline
is provided.

7 5 2 2 1 1 2 3 3 2

Domain 4. Clarity of presentation 20 20 14 13 17 12 17 18 14 15

15. The recommendations are specific and
unambiguous.

7 7 5 4 6 4 5 7 6 5

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

7 7 4 5 5 4 6 5 3 5

Continued on page 1430
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Table 1. Data used for the AGREE II calculations of domain score for the Assessment of the NACB LMPGs.a

(Continued from page 1429)

Guideline

Follow-up
Testing for
Metabolic
Diseases

Identified by
Expanded
Newborn

Screening Using
Tandem Mass
Spectrometry

Use of Tumor
Markers in

Clinical Practice:
Quality

Requirements

Biomarkers of
Acute Coronary
Syndromes and

Heart Failure

Evidence-
Based Practice
For Point-of-
Care Testing

Maternal-Fetal
Risk

Assessment
and Reference

Values in
Pregnancy

Recommen-
dations for
the Use of
Laboratory

Tests to
Support
Poisoned

Patients Who
Present to the

Emergency
Department

S.A.H. J.L.S. S.A.H. A.C.D. A.C.D. J.L.S. A.I. J.L.S. A.C.D. A.I. A.I. J.L.S.

11 6 13 11 16 15 21 18 13 11 12 12

4 2 6 4 6 5 7 6 3 4 5 5

4 2 2 4 5 4 7 6 4 1 5 3

3 2 5 3 5 6 7 6 6 6 2 4

6 4 12 15 15 11 14 10 10 8 11 10

2 2 3 6 6 5 5 4 7 6 6 3

2 1 3 3 2 1 4 2 1 1 1 1

2 1 6 6 7 5 5 4 2 1 4 6

20 15 19 28 29 26 44 34 18 17 14 19

2 1 1 2 2 3 7 5 1 1 1 1

2 1 1 1 1 2 7 6 1 1 1 1

2 2 1 4 3 3 7 4 3 1 1 1

2 2 2 5 7 5 7 6 1 1 2 2

5 2 1 3 5 4 5 4 4 4 3 6

3 5 2 5 4 6 7 5 3 5 3 5

2 1 6 6 5 2 2 3 4 2 2 2

2 1 5 2 2 1 2 1 1 2 1 1

11 9 4 9 17 15 17 17 16 18 14 16

5 3 2 5 5 5 5 6 5 6 5 6

1 2 1 1 6 6 6 6 5 6 3 6

Continued on page 1431
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and Fig. 1). The overall score for the Emergency Toxicol-
ogy LMPG (29) was very low but it was still felt that it had
some potential for use in a clinical context, with modifi-
cations by 1 of the 2 appraisers. A number of the other
LMPGs (24, 26) received a “No” and “Yes, with modifi-
cations” on the final item of the overall evaluation. How-
ever, no LMPG was found not to be useful for clinical
laboratory practice by both assessors. All had aspects that
contributed to good laboratory practice and were consid-
ered to have a role in clinical practice.

There were 40 of 253 scores (16%) that differed by
more than 4 on the 7-point scale. These required consid-
eration for revision. Two domains [stakeholder involve-
ment (27%) and editorial independence (22%)] had a
higher percentage of differing scores (range (11%–27%).
Most often the appraiser had not identified an item in the
LMPG or had misinterpreted the information pre-
sented. After rescoring these 40 items, weighted (qua-
dratic) � demonstrated agreement of �0.5 for 9 of 11
LMPGs (Table 2).

Table 1. Data used for the AGREE II calculations of domain score for the Assessment of the NACB LMPGs.a

(Continued from page 1430)

Reviewerb

Guideline

Guidelines
and

Recommen-
dations for
Laboratory
Analysis in

the
Diagnosis

and
Management
of Diabetes

Mellitus

Use of Tumor
Markers in

Liver, Bladder,
Cervical, and

Gastric
Cancers

Laboratory
Analysis and

Application of
Pharmaco-
genetics to

Clinical
Practice

Use of Tumor
Markers in
Testicular,
Prostate,

Colorectal,
Breast, and

Ovarian
Cancers

Emerging
Biomarkers for

Primary
Prevention of
Cardiovascular

Disease and
Stroke

A.I. S.A.H. S.A.H. J.L.S. A.C.D. J.L.S. A.C.D. A.I. S.A.H. A.C.D.

17. Key recommendations are easily
identifiable.

6 6 5 4 6 4 6 6 5 5

Domain 5. Applicability 20 20 11 6 12 13 11 11 11 10

18. The guideline describes facilitators and
barriers to its application.

7 4 3 1 1 1 4 1 5 3

19. The guideline provides advice and/or
tools on how the recommendations can
be put into practice.

5 6 2 2 5 6 4 3 4 5

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

1 3 3 1 5 2 1 4 1 1

21. The guideline presents monitoring and/
or auditing criteria.

7 7 3 2 1 4 2 3 1 1

Domain 6. Editorial independence 8 8 6 2 2 2 2 2 2 2

22. The views of the funding body have
not influenced the content of the
guideline.

7 7 3 1 1 1 1 1 1 1

23. Competing interests of guideline
development group members have been
recorded and addressed.

1 1 3 1 1 1 1 1 1 1

S23.Competing interests of guideline
development group members have been
recorded and addressed.c

S7 S7 S7 S7 S6 S5 S7 S5 S6 S5

Overall Score

Rate the overall quality of this guideline 7 6 4 3 4 2 4 6 5 5

I would recommend this guideline for used Y Y M M Y M Y M Y Y

Continued on page 1432

a Each key item scored from 1–7. Domain score is the total of the key item scores for the domain.
b A.C.D., Andrew C. Don-Wauchope; J.L.S., John L. Sievenpiper; S.A.H., Stephen A. Hill; A.I., Alfonso Iorio.
c S before a number reflects the assessment of the supplemental file as described in the text.
d Y, yes; N, no; M, yes, with modifications.
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SENSITIVITY ANALYSIS

When we compared domain scores for guidelines is-
sued before or after 2009 using the Mann–Whitney test
no significant changes were noted (Table 3). However,
the direction of change for many of the domains was
toward improvement, suggesting that a more stan-
dardized guideline development methodology was be-
ing followed. For example, the median applicability
score improved from 13% to 29% (P � 0.07).

Discussion

INTERPRETATION OF DOMAIN SCORES

Interpreting the domain scores is subjective, but the
percentage score can allow the user of the LMPG to
gauge the overall utility of the LMPG.

Domain 1 (items 1–3) covers the overall aim of the
document. The best example of a well-described aim
was found in the Point-of-Care Testing LMPG (22 )
(92%), whereas the Expanded Newborn Screening
LMPG (19 ) received the lowest score (31%). The item
that was least clear in this domain was the population
to whom the guideline is meant to apply (Table 1). The
Diabetes guideline (23 ) describes this item very well
(maximum score) whereas the Pharmacogenetics
guideline (28 ) does not (minimum score). Domain 1 is
important for LMPGs because it defines the area in
which the LMPG should be found applicable in both
laboratory and clinical practice. Without clear defini-
tion of this domain, the potential users of the guideline
will find it difficult to assess its applicability to their
situation.

Table 1. Data used for the AGREE II calculations of domain score for the Assessment of the NACB LMPGs.a

(Continued from page 1431)

Guideline

Follow-up
Testing for
Metabolic
Diseases

Identified by
Expanded
Newborn

Screening Using
Tandem Mass
Spectrometry

Use of Tumor
Markers in

Clinical Practice:
Quality

Requirements

Biomarkers of
Acute Coronary
Syndromes and

Heart Failure

Evidence-
Based Practice
For Point-of-
Care Testing

Maternal-Fetal
Risk

Assessment
and Reference

Values in
Pregnancy

Recommen-
dations for
the Use of
Laboratory

Tests to
Support
Poisoned

Patients Who
Present to the

Emergency
Department

S.A.H. J.L.S. S.A.H. A.C.D. A.C.D. J.L.S. A.I. J.L.S. A.C.D. A.I. A.I. J.L.S.

5 4 1 3 6 4 6 5 6 6 6 4

7 6 10 12 12 8 4 7 5 10 7 6

2 3 2 4 5 3 1 2 2 4 1 3

2 1 4 6 5 2 1 2 1 2 2 1

2 1 2 1 1 2 1 2 1 3 2 1

1 1 2 1 1 1 1 1 1 1 2 1

3 2 3 2 8 7 3 3 3 6 5 4

1 1 1 1 7 6 2 2 2 5 3 3

2 1 2 1 1 1 1 1 1 1 2 1

S7 S7 S6 S5 S5 S6 n/a n/a n/a n/a n/a n/a

3 2 2 3 4 4 6 5 2 4 1 2

M M N M Y M Y M N M N M
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Domain 2 (items 4 – 6) focuses on the inclusion of
appropriate stakeholders in the development of the
guideline to ensure that the guideline represents the
view of the intended users of the guideline. With the ex-
ception of the diabetes guideline this section was not
that well addressed in the LMPGs. Domain 2 had a
higher percentage (27%) of individual scores that re-
quired reconsideration, suggesting that the appraisers
found it difficult to locate or interpret the information
presented. The recording of the affiliation and roles of
each of the committee members and the views and

preferences of the public were poorly recorded in many
of the LMPGs (Table 1). Domain 2 is important for
LMPGs because the reader needs to be made aware that
appropriate experts were involved in producing the
document and that appropriate public representation
and expertise were sought in the development of
LMPGs. The list should include an affiliation, area of
expertise, and what entity or organization the individ-
ual is representing on the guideline committee.

Domain 3 (items 7–14) assesses the methodology
used to develop the guideline. Three items were partic-
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Fig. 2. Counts of individual scale (1–7) scores for Domain 3 (Rigor of Development) showing key items 7–14.

The y axis is set to 10 individual counts (max 22 counts). Each item was scored twice for the 11 LMPGs.
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ularly poorly addressed in most of the LMPGs (Fig. 2).
These were: (a) the use of systematic methods to find
evidence; (b) descriptions of the methods used to eval-
uate and select the evidence; and (c) a description of the
explicit plan to update the guideline. Domain 3 is cru-
cial for the reader to assess the validity of the LMPG
by enabling judgment of the underlying quality of
evidence.

Domain 4 (items 15–17) covers the clarity of the
presentation and structure of the guideline. The im-
portance of domain 4 in any guideline is straightfor-
ward. Most of the guidelines were well written and
clearly presented (Table 1). Item 16, describing the dif-
ferent options for management of the condition or
health issue, was the item for which appraisers strug-
gled to reconcile the explicit criteria for the AGREE II
instrument with the laboratory-specific quality re-
quirements guideline (26 ). This difficulty might be
partly related to the specific field of clinical chemistry,
but some attention to the offering and discussion of
alternatives, such as screening, diagnostic, and prog-
nostic test use, would certainly add value to the guide-
lines. However, item 16 is mostly based on the depth
and breadth of the question for the LMPG. If the ques-
tion is very laboratory specific it would probably be
more difficult to meet the criteria for item 16. As re-
ported in the results, this item was deemed not appli-
cable in 1 guideline, because the question being ad-
dressed was focused on the area of quality of testing and
not the utility of the laboratory test in clinical practice
(26 ). However, if an LMPG addresses a clinical utility
question, then explicitly stating the question should
result in the ability to adequately address this domain.

Domain 5 (items 18 –21) reviews the way in which
the guideline describes the applicability of the recom-
mendations to clinicians and clinical laboratory prac-
tice, including the identification of barriers and facili-
tators to implementation. This domain scored quite

low for many of the LMPGs. Item 20 (“The potential
resource implications of applying the recommenda-
tions have been considered.”) was very poorly ad-
dressed in all the LMPGs (Table 1). Item 21 (“The
guideline presents monitoring and/or auditing crite-
ria.”) was poorly addressed with the exception of the
Diabetes LMPG. Domain 5 is an important section to
consider in the development of LMPGs and we would
encourage developers of LMPGs to address this do-
main in future guidelines.

Domain 6 (items 22 and 23) is concerned with the
editorial independence and risk of bias of the docu-
ment. Items 22 and 23 that deal with funding and con-
flicts of interest were initially scored low in most of the
LMPGs (Fig. 1 and Table 1). This finding reflects the
fact that online supplemental files reporting conflict of
interest were not included or linked in the main report,
and it was our opinion that this did not allow an easy
assessment for the average user of their editorial inde-
pendence. In addition the layout of the website has
changed from December 2011, making the supplemen-
tal files a little easier to locate in May 2012. Table 1
demonstrates that scores for item 23 improved for 8 of
11 LMPGs when the supplemental files were consid-
ered. Reporting the conflicts of interest is important for
readers to understand the relationship between the
funding agency and the authors of the guideline as well
as to determine independence. Explicit listing of po-
tential conflicts of interest is a requirement for most
publications and presentations. Production of guide-
lines can potentially influence a wide range of practice
and it would be desirable to have any potential conflicts
reported explicitly in the guideline. It would be prefer-
able if the committee was selected from individuals
who did not have substantive conflicts of interest. Rep-
resentation from industry is important but should not
influence guideline development.

Table 3. Comparison of LMPGs reported prior to 2009 against those reported after 2009.

Pre-2009 (n � 4) 2009 onwards (n � 7) Mann–Whitney test

Mean (SD) Median (IQR)a Mean (SD) Median (IQR) P

Domain 1. Scope and purpose 65% (20%) 60% (32%) 63% (20%) 64% (39%) 0.79

Domain 2. Stakeholder involvement 45% (10%) 46% (16%) 53% (28%) 58% (30%) 0.53

Domain 3. Rigor of development 36% (22%) 30% (36%) 39% (23%) 28% (24%) 0.79

Domain 4. Clarity of presentation 74% (5%) 75% (9%) 61% (25%) 64% (34%) 0.41

Domain 5. Applicability 14% (8%) 13% (13%) 31% (18%) 29% (14%) 0.07

Domain 6. Editorial independence 33% (34%) 21% (19%) 52% (22%) 42% (16%) 0.16

Overall score 42% (28%) 42% (46%) 50% (25%) 42% (40%) 0.93

a IQR, interquartile range.
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The final evaluation of the guideline summarizes
the overall opinion of the appraiser for the quality of the
guideline and if the guideline is recommended for clin-
ical use. This result represents the overall opinion of the
appraiser (Fig. 1). It is important to note that the
AGREE II instrument does not assess content validity
of the LMPG (7, 17 ), let alone the quality of the evi-
dence. What is important is that the methods by which
the evidence was sought and weighted are clearly and
reproducibly reported in the LMPG. The AGREE II
instrument is designed to improve the reporting of
LMPG methodology and to encourage clarity of pre-
sentation and transparent reporting of conflicts of in-
terest. These improvements enable the reader to judge
the validity of the CPG. A high score on the AGREE II
instrument indicates that the information meets these
criteria. A low score indicates that the information is
not well presented or the methodology is not well re-
ported. Of course a high-quality method does not elim-
inate the risk of relying on poor evidence, but a poor
method does not allow the reader to appraise the value
of evidence at all. We judged the quality of the process,
including the quality of evidence selection and ap-
praisal, and the quality and completeness of the process
leading from evidence to recommendation. Direct as-
sessment of the quality of evidence content is beyond
the AGREE II instrument and was not assessed in this
investigation.

UTILITY OF THE AGREE II INSTRUMENT

We found that the AGREE II instrument was useful in
appraising 11 NACB LMPGs. The AGREE II domains
and items were all applicable and appropriate in the
evaluation of most LMPGs that consider the clinical
application of laboratory tests. The AGREE II instru-
ment was possibly less useful for the appraisal of
LMPGs that considered purely technical, analytical, or-
ganizational, or quality aspects of clinical laboratory
testing. It would be recommended that all groups writ-
ing LMPGs consider these criteria as they plan and pre-
pare the LMPG. These findings concur with the previ-
ous use of the AGREE instrument in a laboratory
medicine context (17 ).

Most of the LMPGs had overall scores �50%,
which suggests that they were of lower quality. Al-
though some of the domains were well covered and had
higher mean scores, others were not. Table 3 demon-
strates that the median overall score did not change,
although many domains had changed. The most recent
LMPG (Diabetes) (23 ), which reported the use of the
AGREE II instrument in the development of the guide-
lines, scored the highest, reflecting the improvement in
the way in which the guideline addressed the domains
in the AGREE II instrument. One can argue that this
guideline scored better as the obvious result of the in-

strument having been used in the planning phase of the
guideline production, which is of course true. On the
other hand, this assessment is not, in our opinion at
least, biased, because the AGREE II is the only instru-
ment available on a wide scale to improve the quality of
CPGs. That we found an LMPG that successfully im-
plements the AGREE II recommendations is actually a
robust empirical demonstration that AGREE II can be
used in the field of laboratory medicine.

RECOMMENDATIONS

For future LMPGs the following items should be con-
sidered more carefully, because these were items that
could have been addressed but that scored poorly in
this evaluation.

1. A specific description of the population to which the
guideline (recommendation) applies is critical to the
interpretation of the LMPG.
2. It is important for LMPGs to specifically describe
who has produced the guideline and who has been con-
sulted. Both expert and public opinion must be actively
sought and reported. Detailed lists of funding sources
and potential conflicts of the individuals and organiza-
tions involved in the LMPG should be made available
as an embedded or linked appendix to the LMPG.
3. It is essential that every effort is made to ensure that
all NACB LMPGs present their methodology in an ex-
plicit manner, with transparency and assessable exter-
nal validity so that they become more accessible to both
clinicians and clinical laboratories. Domain 3 requires
the most improvement for future LMPGs. It would be
recommended that clear and reproducible strategies
for obtaining and appraising evidence are used and
described.
4. A strategy for updating the LMPG must be clearly
described in the document.
5. Writers of the LMPG should address factors that
implicate resource use in relation to the recommenda-
tions of the guideline as described in item 20. This will
facilitate translation of guidelines to local practice. In
addition, the LMPG should suggest ways of monitoring
the recommendations and the implementation of the
recommendations.
6. Setting more focused questions for LMPGs may re-
sult in a document that is easier to digest and put into
practice, but this approach might limit appraisal of the
role and the value of a specific diagnostic procedure in
the full scope of healthcare.

Conclusion

The NACB has selected topics relevant and important
to laboratory medicine, and people working in clinical
laboratories or clinical practice have considered these

1436 Clinical Chemistry 58:10 (2012)

D
ow

nloaded from
 https://academ

ic.oup.com
/clinchem

/article/58/10/1426/5620814 by guest on 10 April 2024



LMPGs a source of good information. The AGREE and
AGREE II instruments have been extensively adopted
in other clinical fields to evaluate guidelines. These
evaluations can be made available on the on-line data-
base of the AGREE trust to people who wish to adapt a
given guideline to their clinical practice (13 ). Our find-
ings show that the AGREE II instrument is useful for
the purposes of evaluating LMPGs, as demonstrated by
the variability of the scores we obtained and by 4 guide-
lines that were reported to have been formulated con-
sidering the AGREE instrument in the development
process (23, 25–27 ). This evaluation of the NACB
LMPGs has also identified areas for improvement in
most aspects of LMPG development and reporting,

which could be taken into account in the NACB guide-
line process.
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