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ABSTRACT

One of the challenges in studies related to measuring patient-reported
outcomes (PRO) is the selection of an appropriate measurement tool. In this regard, compliance
with standards in design and reporting of psychometric studies is necessity. In addition, researchers
should be able to correctly evaluate the methodological quality of psychometric studies. Considering
the presentation of the revised forms for the consensus-based standards for the selection of health
Measurement instruments (COSMIN) checklist, this study aims to review these checklists.

[VETELE In this narrative review study, a search was conducted in national and international databases
for articles measured the quality of psychometric studies by COSMIN checklist using related keywords
in Persian and English with no time limitations. The results are presented in two sections, including the
history of COSMIN checklist and the introduction of its revised forms.

[T There are four COSMIN checklists, including the COSMIN Risk of Bias Checklist, the COSMIN Risk
of Bias Tool (by focusing on reliability and measurement error), the COSMIN Study Design Checklist, and
the COSMIN Reporting Guideline.

[@TEIER Considering the increasing number of psychometric studies on the PRO measurement tools,
the COSMIN checklists can provide comprehensive indicators for designing, reporting, and evaluating
these studies.
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Introduction

ne of the challenges in studies related to
measuring patient-reported outcomes (PRO)
is the selection of appropriate measurement
tools. Psychometric studies introduce reli-
able tools. Considering the increasing num-
ber of instruments for PROs, it is necessary to systematically
study the psychometric properties of the instruments to select
and use the best tools. Existence of a comprehensive and val-
id scale or checklist to evaluate the quality of psychometric
studies is necessary. One of these tools is COSMIN (Consen-
sus-based Standards for the selection of health Measurement
instruments) checklist. Considering the presentation of the
revised forms for this checklist and the importance of evalu-
ating and reporting psychometric instruments, this study
aims to review the revised forms of COSMIN checklist.

Methods

In this narrative review study, a search was conducted
in international databases (PubMed, Scopus, Proquest,
Web of Science, and CINAHL), and national databases
(Magiran, IranDoc, ISC, and SID) for all articles that used
COSMIN checklist to measure the quality of psychomet-
ric studies using related keywords in Persian and English
without considering time limitations

Results

In the first study using the Delphi method (2006), a
working group consisting of 57 experts in epidemiology,
measurement, statistics, and biostatistics, introduced a
classification of characteristics for instruments in three
areas of validity (including content and face validity,
structural validity, hypothesis testing, cross-cultural va-
lidity, and criterion validity), reliability (including inter-
nal consistency, reliability, and measurement error) and
responsiveness (including responsiveness and interpret-
ability). Considering the limitations of the initial version,
the COSMIN committee changed it to strengthen its reli-
ability and ease of use. These changes led to creating four
versions including (1) the COSMIN Risk of Bias Check-
list, (2) the COSMIN Risk of Bias Tool to assess the qual-
ity of studies by focusing on reliability and measurement
error, (3) the COSMIN Study Design Checklist, and (4)
the COSMIN Reporting Guideline. With the introduction
of new checklists, the COSMIN committee advised the
researchers not to use the original version and only use
the newly introduced checklists according to the study
objectives.

A qom University of
b Medical Sciences Journal
Discussion

Considering the need to use valid and reliable PRO
measures in research and clinic settings, as well as the in-
creasing number of instruments for PRO constructs, there
was a need for a scale to provide criteria for measuring
the psychometric properties of the instruments. In this re-
gard, the COSMIN checklists were introduced. However,
they have some limitations such as being specialized and
the need for teaching how to complete it, being opinion-
based (not evidence-based), lack of sufficient evidence
to confirm the reliability of the checklist, failure to de-
termine the importance of some psychometric properties
compared to others, and lack of assessing essential details
in evaluation of some psychometric properties. In overall,
COSMIN checklists can provide logical indicators and
standards for measuring the psychometric properties of
instruments; therefore, they can be used for measuring
the quality of psychometric studies, designing studies, or
reporting psychometric studies by researchers, reviewers,
and journal editors.
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15. Intraclass Correlation Coefficient (ICC)
16. Standard Error of Measurement (SEM)
17. Limits of Agreement (LoA)

18. Smallest Detectable Change (SDC)
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21, Principal Axis Factoring
22, Common Factor Analysis
23, Orthogonal Rotation

24, Oblique Rotation

1S 04 L3 45 (SBCunnd S 1 Aoy OAllne (owlind g CudS' (3519 9135 P Tob 9sla sta 925 9 45 oo



http://journal.muq.ac.ir/fa
https://kaums.ac.ir/
https://kaums.ac.ir/
https://kaums.ac.ir/

A qom University of
b Medical Sciences Journal

References

[1] Prinsen CAC, Mokkink LB, Bouter LM, Alonso J, Patrick DL,
de Vet HCW, et al. COSMIN guideline for systematic reviews
of patient-reported outcome measures. Qual Life Res. 2018;
27(5):1147-57. [DOI:10.1007/s11136-018-1798-3] [PMID]
[PMCID]

[2] Griffiths C, Armstrong-James L, White P, Rumsey N, Pleat J,
Harcourt D. A systematic review of patient reported outcome
measures (PROMs) used in child and adolescent burn research.
Burns. 2015; 41(2):212-24. [DOI:10.1016/j.burns.2014.07.018]
[PMID]

[3] Ritmala-Castren M, Lakanmaa RL, Virtanen |, Leino-Kilpi H.
Evaluating adult patients' sleep: An integrative literature re-
view in critical care. Scand J Caring Sci. 2014; 28(3):435-48.
[DOI:10.1111/s¢s.12072] [PMID]

[4] Mokkink LB, Terwee CB, Knol DL, Stratford PW, Alonso J, Pat-
rick DL, et al. Protocol of the COSMIN study: COnsensus-based
Standards for the selection of health Measurement INstru-
ments. BMC Med Res Methodol. 2006; 6:2.[DOI:10.1186/1471-
2288-6-2] [PMID] [PMCID]

[5] Mokkink LB, Terwee CB, Stratford PW, Alonso J, Patrick DL,
Riphagen |, et al. Evaluation of the methodological quality of
systematic reviews of health status measurement instruments.
Qual Life Res. 2009; 18(3):313-33. [DOI:10.1007/s11136-009-
9451-9] [PMID]

[6] Terwee CB, Mokkink LB, Knol DL, Ostelo RW, Bouter LM, de
Vet HC. Rating the methodological quality in systematic re-
views of studies on measurement properties: A scoring system
for the COSMIN checklist. Qual Life Res. 2012; 21(4):651-7.
[DOI:10.1007/511136-011-9960-1] [PMID] [PMCID]

[7] Mokkink LB, Terwee CB, Knol DL, Stratford PW, Alonso J, Patrick
DL, et al. The COSMIN checklist for evaluating the methodo-
logical quality of studies on measurement properties: A clari-
fication of its content. BMC Med Res Methodol. 2010; 10:22.
[DOI:10.1186/1471-2288-10-22] [PMID] [PMCID]

[8] Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol
DL, et al. The COSMIN checklist for assessing the methodologi-
cal quality of studies on measurement properties of health sta-
tus measurement instruments: An international Delphi study.
Qual Life Res. 2010; 19(4):539-49. [DOI:10.1007/s11136-010-
9606-8] [PMID] [PMCID]

[9] Haywood KL, Garratt AM, Fitzpatrick R. Quality of life in older
people: a structured review of generic self-assessed health in-
struments. Qual Life Res. 2005; 14(7):1651-68. [DOI:10.1007/
$11136-005-1743-0] [PMID]

[10] Wind H, Gouttebarge V, Kuijer PP, Frings-Dresen MH. Assess-
ment of functional capacity of the musculoskeletal system
in the context of work, daily living, and sport: A systematic
review. J Occup Rehabil. 2005; 15(2):253-72. [DOI:10.1007/
$10926-005-1223-y] [PMID]

[11] Marinus J, Ramaker C, van Hilten JJ, Stiggelbout AM. Health
related quality of life in Parkinson's disease: A systematic re-
view of disease specific instruments. J Neurol Neurosurg
Psychiatry. 2002; 72(2):241-8. [DOI:10.1136/jnnp.72.2.241]
[PMID] [PMCID]

January 2023. Volume 16. Number 10

[12] Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW,
Knol DL, et al. The COSMIN study reached international con-
sensus on taxonomy, terminology, and definitions of meas-
urement properties for health-related patient-reported out-
comes. J Clin Epidemiol. 2010; 63(7):737-45. [DOI:10.1016/j.
jclinepi.2010.02.006] [PMID]

[13] Tate RL. Measuring outcomes and monitoring progress in
the era of evidence-based clinical practice. Brain Impair. 2019;
20(3):276-88. [DOI:10.1017/Brimp.2019.28]

[14] Terwee CB, Jansma EP, Riphagen Il, de Vet HC. Development
of a methodological PubMed search filter for finding studies
on measurement properties of measurement instruments.
Qual Life Res. 2009; 18(8):1115-23. [DOI:10.1007/s11136-009-
9528-5] [PMID] [PMCID]

[15] Beattie M, Lauder W, Atherton I, Murphy DJ. Instruments
to measure patient experience of health care quality in hos-
pitals: A systematic review protocol. Syst Rev. 2014; 3:4.
[DOI:10.1186/2046-4053-3-4] [PMID] [PMCID]

[16] Lenz ER. Measurement in nursing and health research. New
York: Springer Publishing Company; 2010. [Link]

[17] Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL,
Dekker J, et al. Quality criteria were proposed for measure-
ment properties of health status questionnaires. J Clin Epide-
miol. 2007; 60(1):34-42. [DOI:10.1016/j.jclinepi.2006.03.012]
[PMID]

[18] Mokkink LB, de Vet HCW, Prinsen CAC, Patrick DL, Alonso J,
Bouter LM, et al. COSMIN Risk of Bias checklist for systematic
reviews of Patient-Reported Outcome Measures. Qual Life Res.
2018; 27(5):1171-9. [DOI:10.1007/s11136-017-1765-4] [PMID]
[PMCID]

[19] COSMIN. Checklists for Assessing Study Qualities [Internet]
2022 [Updated 2023 April 18]. [Available from: [Link]

[20] Mokkink LB, Boers M, van der Vleuten CPM, Bouter LM,
Alonso J, Patrick DL, et al. COSMIN Risk of Bias tool to assess
the quality of studies on reliability or measurement error of
outcome measurement instruments: A Delphi study. BMC Med
Res Methodol. 2020; 20(1):293. [DOI:10.1186/s12874-020-
01179-5] [PMID] [PMCID]

[21] Mokkink LB, Prinsen CA, Patrick DL, Alonso J, Bouter LM, de
Vet HC, et al. COSMIN study design checklist for patient-report-
ed outcome measurement instruments. Gut. 2020; 70:1-32.
[DOI:10.1136/gutjnl-2020-320729] [PMID]

[22] Higgins JPT, Green S. Cochrane handbook for systematic re-
views of interventions. 2011 [Updated 2011 March 11]. Avail-
able from: [Link]

[23] Terwee CB, Prinsen CAC, Chiarotto A, Westerman MJ, Patrick
DL, Alonso J, et al. COSMIN methodology for evaluating the
content validity of patient-reported outcome measures: A Del-
phi study. Qual Life Res. 2018; 27(5):1159-70. [DOI:10.1007/
$11136-018-1829-0] [PMID] [PMCID]

[24] Qin S, Nelson L, McLeod L, Eremenco S, Coons SJ. Assessing
test-retest reliability of patient-reported outcome measures
using intraclass correlation coefficients: Recommendations for
selecting and documenting the analytical formula. Qual Life

Zare M & Tagharrobi Z, et al. Consensus-based Standards for the Selection of Health Measurement Instruments. Qom Univ Med Sci J. 2023; 16(10):786-803



http://journal.muq.ac.ir/en
https://doi.org/10.1007/s11136-018-1798-3
https://www.ncbi.nlm.nih.gov/pubmed/29435801
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5891568
https://doi.org/10.1016/j.burns.2014.07.018
https://www.ncbi.nlm.nih.gov/pubmed/25300756
https://doi.org/10.1111/scs.12072
https://www.ncbi.nlm.nih.gov/pubmed/23980579
https://doi.org/10.1186/1471-2288-6-2
https://doi.org/10.1186/1471-2288-6-2
https://www.ncbi.nlm.nih.gov/pubmed/16433905
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1368990
https://doi.org/10.1007/s11136-009-9451-9
https://doi.org/10.1007/s11136-009-9451-9
https://www.ncbi.nlm.nih.gov/pubmed/19238586
https://doi.org/10.1007/s11136-011-9960-1
https://www.ncbi.nlm.nih.gov/pubmed/21732199
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3323819
https://doi.org/10.1186/1471-2288-10-22
https://www.ncbi.nlm.nih.gov/pubmed/20298572
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2848183
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1007/s11136-010-9606-8
https://www.ncbi.nlm.nih.gov/pubmed/20169472
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2852520
https://doi.org/10.1007/s11136-005-1743-0
https://doi.org/10.1007/s11136-005-1743-0
https://www.ncbi.nlm.nih.gov/pubmed/16119178
https://doi.org/10.1007/s10926-005-1223-y
https://doi.org/10.1007/s10926-005-1223-y
https://www.ncbi.nlm.nih.gov/pubmed/15844681
https://doi.org/10.1136/jnnp.72.2.241
https://www.ncbi.nlm.nih.gov/pubmed/11796776
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1737742
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://www.ncbi.nlm.nih.gov/pubmed/20494804
https://doi.org/10.1017/BrImp.2019.28
https://doi.org/10.1007/s11136-009-9528-5
https://doi.org/10.1007/s11136-009-9528-5
https://www.ncbi.nlm.nih.gov/pubmed/19711195
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2744791
https://doi.org/10.1186/2046-4053-3-4
https://www.ncbi.nlm.nih.gov/pubmed/24387141
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3892022
https://www.google.com/books/edition/Measurement_in_Nursing_and_Health_Resear/1xAdjkR14ocC?hl=de&gbpv=0
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://www.ncbi.nlm.nih.gov/pubmed/17161752
https://doi.org/10.1007/s11136-017-1765-4
https://www.ncbi.nlm.nih.gov/pubmed/29260445
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5891552
https://www.cosmin.nl/tools/checklists-assessing-methodological-study-qualities/
https://doi.org/10.1186/s12874-020-01179-5
https://doi.org/10.1186/s12874-020-01179-5
https://www.ncbi.nlm.nih.gov/pubmed/33267819
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7712525
https://doi.org/10.1136/gutjnl-2020-320729
https://www.ncbi.nlm.nih.gov/pubmed/32245906
https://handbook-5-1.cochrane.org/
https://doi.org/10.1007/s11136-018-1829-0
https://doi.org/10.1007/s11136-018-1829-0
https://www.ncbi.nlm.nih.gov/pubmed/29550964
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5891557

Medical Sciences Journal

maom University of

Res. 2019; 28(4):1029-33. [DOI:10.1007/s11136-018-2076-0]
[PMID] [PMCID]

[25] Gagnier JJ, Lai J, Mokkink LB, Terwee CB. COSMIN reporting
guideline for studies on measurement properties of patient-
reported outcome measures. Qual Life Res. 2021; 30(8):2197-
218. [DOI:10.1007/511136-021-02822-4] [PMID]

[26] Bull C, Byrnes J, Hettiarachchi R, Downes M. A systematic
review of the validity and reliability of patient-reported ex-
perience measures. Health Serv Res. 2019; 54(5):1023-35.
[DOI:10.1111/1475-6773.13187] [PMID] [PMCID]

[27] McKenna SP, Heaney A. Setting and maintaining standards
for patient-reported outcome measures: Can we rely on the
COSMIN checklists? J Med Econ. 2021; 24(1):502-11. [DOI:10.
1080/13696998.2021.1907092] [PMID]

[28] Szekeres M. Clinical relevance commentary in response to:
The validity and clinical utility of the Disabilities of the Arm
Shoulder and Hand questionnaire for hand injuries in develop-
ing country contexts: A systematic review. J Hand Ther. 2018;
31(1):91-2. [DOI:10.1016/j.jht.2017.12.002] [PMID]

[29] Kwok EYL, Rosenbaum P, Thomas-Stonell N, Cunningham
BJ. Strengths and challenges of the COSMIN tools in outcome
measures appraisal: A case example for speech-language
therapy. Int J Lang Commun Disord. 2021; 56(2):313-29.
[DOI:10.1111/1460-6984.12603] [PMID]

[30] de Vet HC, Ader HJ, Terwee CB, Pouwer F. Are factor analyti-
cal techniques used appropriately in the validation of health
status questionnaires? A systematic review on the quality of
factor analysis of the SF-36. Qual Life Res. 2005; 14(5):1203-
18. [DOI:10.1007/s11136-004-5742-3] [PMID]

Zare M & Tagharrobi Z, et al. Consensus-based Standards for the Selection of Health Measurement Instruments. Qom Univ Med Sci J. 2023; 16(10):786-803



http://journal.muq.ac.ir/en
https://doi.org/10.1007/s11136-018-2076-0
https://www.ncbi.nlm.nih.gov/pubmed/30547346
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6439259
https://doi.org/10.1007/s11136-021-02822-4
https://www.ncbi.nlm.nih.gov/pubmed/33818733
https://doi.org/10.1111/1475-6773.13187
https://www.ncbi.nlm.nih.gov/pubmed/31218671
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6736915
https://doi.org/10.1080/13696998.2021.1907092
https://doi.org/10.1080/13696998.2021.1907092
https://www.ncbi.nlm.nih.gov/pubmed/33759686
https://doi.org/10.1016/j.jht.2017.12.002
https://www.ncbi.nlm.nih.gov/pubmed/29447905
https://doi.org/10.1111/1460-6984.12603
https://www.ncbi.nlm.nih.gov/pubmed/33580576
https://doi.org/10.1007/s11136-004-5742-3
https://www.ncbi.nlm.nih.gov/pubmed/16047498

