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ABSTRACT

Introduction: Lymphoedema may develop as a result of numerous genetic and traumatic causes;
however, treatment for cancer is the most common cause of its development in more economically
developed nations. This systematic review critically appraised, compared and summarised the meas-
urement properties of lymphoedema-specific self-reported questionnaires (SRQs) measuring various
patient-reported outcomes including quality of life (QOL), function, morbidity, and symptoms.
Methods: Seven databases were searched to identify studies of the measurement properties of SRQs.
Two review teams independently evaluated the quality of the individual studies using the risk of bias
tool from the Consensus-based Standards for the Selection of Health Measurement Instruments
(COSMIN). Measurement properties of the SRQs presented in the studies were then rated. Study level
ratings were summarised for an SRQ if they were reported in multiple studies, and their overall quality
of the evidence were then graded.

Results: Forty articles, reporting on 19 SRQs were identified from 8615 records. The focus of the 19
SRQs included eight on QOL, four on symptoms, two on function, and two on impairment. The other
three SRQs were on illness perception, self-efficacy, and patient-relevant treatment benefit, respect-
ively. Eight and three SRQs were upper limb and lower limb-specific, respectively, whereas seven ques-
tionnaires were for both upper and lower limb lymphoedema. One SRQ was developed for head and
neck lymphoedema. According to the COSMIN framework, none of the SRQs reviewed had sufficient
evidence to support all nine measurement properties. In lower limb questionnaires, the LYMQOL-leg
has sufficient content, structural, and construct validity as well as internal consistency and reliability.
For upper limb lymphoedema questionnaires, the Lymph-ICF-UL had sufficient content and construct
validity as well as reliability.

Conclusion: LYMQOL-leg SRQ is recommended with confidence for evaluation of QOL of people with
lower limb lymphoedema while the Lymph-ICF-UL is recommended for evaluation of the QOL of the
breast cancer-related lymphoedema with some confidence. In view of the high level of the indetermin-
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ate ratings of the measurement properties of the existing SRQs, further research is desirable.

Background

Lymphoedema is a progressive and disabling condition, char-
acterised by an accumulation of protein-rich fluid in the
interstitial spaces of the affected body part. This condition is
broadly classified into two categories: (1) primary lymphoe-
dema caused by congenital or hereditary abnormalities of
the lymphatic system and (2) secondary lymphoedema
caused by cancer treatments, infections, or trauma damaging
the lymphatic system. The treatment for cancer is the most
common cause of secondary lymphoedema in developed
countries [1]. Lymphoedema is a particularly feared conse-
quence of the treatment for cancer as, if not well managed,
it may impact negatively on the physical and psychosocial
functions as well as the quality of life (QOL) of the people
with lymphoedema [2].

Evaluation of lymphoedema should include self-reported
questionnaires (SRQs) to capture patient-reported outcomes
[3,4], such as symptoms, physical and psychosocial functions
as well as QOL. These patient-reported outcomes, apart from
objective lymphoedema measures, are increasingly recog-
nised as an integral part of patient-centred care [5,6].
However, to evaluate patient-reported outcomes accurately,
the SRQs must have good measurement properties, which
include domains like validity, reliability, and responsiveness
[5-7]. Validity is the extent to which an SRQ measures the
outcome it intends to measure. Reliability is the extent to
which the SRQ is free from measurement error.
Responsiveness is the ability of an SRQ to detect change
over time in the outcome it measures [8]. There are several
lymphoedema-specific SRQs currently available to evaluate
similar patient-reported outcomes. To inform the selection of
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an SRQ with good measurement properties, a comprehensive
systematic review that evaluates the measurement properties
of all lymphoedema-specific SRQs is required [7].

A few systematic reviews with limited scope have eval-
uated measurement properties of lymphoedema-specific
SRQs [9-12]. For example, a recent systematic review
reported on the number of domains and symptoms included
in SRQs that evaluated QOL of breast cancer-related lym-
phoedema (BCRL) [10]. However, the review was limited to
BCRL QOL SRQs and did not report on the measurement
properties. Three other systematic reviews examined studies
that had reported the utilisation of the SRQs in the evalu-
ation of QOL of BCRL and cancer-related lower limb lym-
phoedema [9,11,12]. These reviews reported on the
commonly used SRQs, noting the lack of consensus regard-
ing which SRQ to use. To achieve the consensus of use of
SRQs, they argued for the need of a comprehensive system-
atic review of the measurement properties of the lymphoe-
dema specific SRQs using a standard method such as the
Consensus-based Standards for the Selection of Health
Measurement Instruments (COSMIN) [9]. The current compre-
hensive systematic review was, therefore, conducted to critic-
ally appraise, compare and summarise the measurement
properties of lymphoedema-specific SRQs measuring various
patient-reported outcomes (constructs) such as QOL, func-
tion, morbidity, and symptoms.

Methods

This systematic review was registered prospectively with the
International Prospective Register of Systematic Reviews
(PROSPERO reference no: CRD42017064645) and conducted
based on the COSMIN guideline for systematic
reviews [7,13-15].

Database search

The following electronic databases were searched from their
date of inception: MEDLINE, Cochrane Central Register of
Controlled Trials (CENTRAL), CINAHL, AMED, EMBASE, Scopus,
and PsycINFO initially in May 2017, with updated searches in
March 2019 and April 2020 using the comprehensive search
strategy. The search was not restricted for any criteria such
as English language or sex, although only studies published
in English language were included in this review. The search
strategy was developed using keywords from patient-
reported outcomes of interest (QOL, function and symptom
experience), target population (lymphoedema), and measure-
ment  properties identified in COSMIN taxonomy
(Supplementary material 1) [8,16]. This search strategy was
refined based on the results of a pilot search, and the docu-
mentation of the database search for a database (Medline) is
given in Supplementary material 2.

Study selection

After removing duplicates, articles were screened by two
teams of reviewers (team one: VP and SK; team two: ED and

MJ) independently from each other for eligibility using the
selection criteria. The titles and abstracts were first screened
for eligibility, followed by full-text articles that were not
rejected in the initial phase. Any discrepancies in the study
selection between reviewers were resolved through discus-
sion. Endnote (Clarivate™, Philadelphia, PA, USA) and
Covidence (Melbourne, Australia) were both used for study
review and selection.

Selection criteria

Studies were included for this review if they: reported on the
development of lymphoedema-specific SRQs; evaluated the
measurement properties of lymphoedema-specific SRQs iden-
tified within the COSMIN taxonomy (Supplementary material
1) [8]; were lymphoedema-specific SRQs that evaluated any
one patient-reported outcome including the QOL, function,
morbidity, and symptom experience; and included partici-
pants aged 18 or above with primary or secondary lymphoe-
dema, and written in English. Articles were excluded if they
were: reviews; studies that used SRQs only as an outcome
measurement tool; studies in which only clinician or proxy-
reported questionnaires were used; SRQs developed for
screening or diagnostic purpose only; studies that included
participants with oedema other than lymphoedema; or were
not published in English. However, studies that included par-
ticipants with and without lymphoedema to evaluate the
known group validity were included.

Data extraction

Data extraction forms were based on COSMIN Methodology
for Systematic Reviews of Patient-Reported Outcome
Measures (PROMs) user manual [17]. Two teams of reviewers
(team one: VP and SK; team two: ED and MJ) independently
extracted the data from each article. Discrepancies in
extracted data were resolved through discussion. Data
extraction included details related to: (1) development and
testing of the SRQs including the patient-reported outcomes
and population, recall period, subscales, response options,
scoring details, target language, and the completion time; (2)
participants’ details, details of their lymphoedema and infor-
mation related to the SRQs administration; and (3) the design
of the measurement property studies, the requirements of
statistical tests performed and the results for each assessed
measurement property [8].

Risk of bias assessment

Two teams of reviewers (team one: VP and SK; team two: ED
and MJ) independently assessed risk of bias for each meas-
urement property reported in the study using the COSMIN
Risk of Bias checklist [14]. Any discrepancies in the assess-
ment between the teams of reviewers were resolved through
consensus. Each measurement property was rated as ‘very
good’, ‘adequate’, ‘doubtful’, or ‘inadequate’ based on stand-
ards specific to that measurement property. These standards
include requirements for both the design and statistical tests
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used to assess the measurement property. The lowest rating
from the several standards that comprised the measurement
property was its overall rating [14]. Each measurement prop-
erty included an item which asked if there were any other
flaws; no additional flaws were identified and so these were
uniformly scored ‘very good'. In addition, for evaluating
‘test-retest reliability’, a time interval between tests of one
to two weeks was determined by the team to receive a rat-
ing of ‘very good'.

Rating of measurement property results

Each of the measurement properties reported in a study
were rated using the updated criteria for good measurement
properties by two independent teams of reviewers (team
one: VP and SK; team two: ED and MJ) [7]. Disagreement was
resolved through discussion. A measurement property was
rated as ‘sufficient (+)' if it met the criteria, ‘insufficient (=)’ if
it failed to meet the criteria, or ‘indeterminate (?)’ if there
was lack of adequate information to determine whether it
was sufficient or insufficient [18,19].

Summarising the data

When more than one study reported on the same measure-
ment property for an SRQ, the results from all studies were
qualitatively summarised. Using the COSMIN criteria for good
measurement properties (V2, 2016 [19]), an overall rating of
‘sufficient’, ‘insufficient’, or ‘indeterminate’ was determined
for each measurement property for each SRQ [7,18,19]. The
results of the development and content validity studies were
also qualitatively summarised, with the overall rating for
these areas also determined for each SRQ [15].

Grading the quality of evidence

The overall quality of the evidence was graded as ‘high’,
‘moderate’, ‘low’, or ‘very low’ using the modified Grading of
Recommendation, Assessment, Development, and Evaluation
(GRADE) criteria [7]. The quality of the evidence of each
reported measurement property was initially graded as ‘high’
and the level was downgraded step-wise based on following
factors: (1) the methodological quality of the studies (risk of
bias); (2) imprecision due to small sample size; and (3) indir-
ectness of the result (i.e., evidence from the studies con-
ducted at different setting and different populations than
the interest of the review). For ease of interpretation, the
quality of the evidence was dichotomised to good and poor-
quality evidence; good-quality evidence denotes ‘moderate’
to 'high’ gradings and poor-quality evidence denotes ‘low’ to
‘very low’ gradings.

Results
Study selection

The electronic databases search identified 8573 articles and
the scoping of the reference lists of the relevant studies and
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Figure 1. PRISMA flowchart of study selection.

other reviews identified 42 articles. After removing the dupli-
cates and screening the titles and abstracts, 96 articles were
selected for full-text review. Out of these 96 full-text articles,
40 articles, reporting on 19 different SRQs (Supplementary
material 3), were selected for final review (Figure 1). Articles
that were excluded at full-article review are listed in
Supplementary material 4, with the reason why they
were excluded.

Characteristics of SRQs

Included SRQs were developed for measuring different
patient-reported outcomes (Table 1). FLQA-LS, ULLQol,
LyQLl, SLQOLI, LYMQOL-arm, LYMQOL-leg, FLQA-L, and
ULL 27 SRQs were for the measurement of the QOL [20-34].
LSIDS-LL, LISIDS-A, BCLE-SEI, and LSIDS-H&N SRQs were for
the measurement of the lymphoedema symptoms [35-39].
Lymph-ICF-LL and Lymph-ICF-UL SRQs were for the evalu-
ation of the Functioning, Disability and Health based on The
International Classification of Functioning, Disability and
Health (ICF) [40-49]. LLIS Version 1 and 2 SRQs were for the
evaluation of impairments [50-55]. IPQ-R BCRL, EBS, and PBI-
L SRQs were for the evaluation of illness perception, self-effi-
cacy, and patient-relevant treatment benefit, respect-
ively [56-59].

Included SRQs were developed either for a mixed popula-
tion or a specific patient population. The questionnaires
developed for a mixed population, including primary and
secondary lymphoedema, were the FLQA-LS, LyQLl, SLQOLI,
LYMQOL-leg, FLQA-L, LSIDS-LL, Lymph-ICF-LL, LLIS-V2, LLIS-
V1, and PBI-L [20,22-24,26,27,29-32,35,46-55,58,59]. The
questionnaires  developed exclusively for secondary
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lymphoedema were the ULLQolL, LYMQOL-arm, ULL 27,
LSIDS-A, BCLE-SEI, LSIDs-H&N, Lymph-ICF-UL, IPQ-R BCRL, and
EBS [21,26-28,34,36-42,45,56,57]. These questionnaires were
developed for cancer-related lymphoedema of the upper
limb, such as BCRL, except the LSIDs-H&N and Exercise bar-
riers self-efficacy questionnaires, which were for head and
neck lymphoedema and any cancer-related lymphoedema,
respectively [39,57]. Although IPQ-R BCRL included only
women who are at-risk of BCRL in the validation study, this
SRQ was included in this review (Table 1).

Other characteristics of the SRQs, such as recall period,
number of subscales, number of items, response options,
and language availability varied among the reviewed SRQs.
The recall period ranged from the present [56,57] to the past
four weeks [22-24,33,34]. However, the recall period for three
SRQs either varied or was not explicitly presented for some
items [25-31,58,59]. Except for the Exercise Barrier Self-
Efficacy SRQ [57], which had no subscales, other SRQs had
between two [21,37,38] and eight subscales [35]. The number
of items in the SRQs ranged from 5 to 188 items [24,57].
Combinations of scales, such as the Likert, visual analogue
scale, or dichotomous (yes or no), were used in 10 SRQs
[20-23,26-28,30,31,35-39,55]. Likert type scales only were
used in six SRQs [32-34,50-55,58,59], and visual analogue
scales only were used in three SRQs [40-49,57]. With inclu-
sion of the translated questionnaires, 10 SRQs were
in English [21,26,35,36,38,39,52,55], and 17 SRQs were
in other languages including: German [20,32,59]; Dutch
[29,33,40,42,45,49]; Turkish [25,28,30,31,44,47,51,53,58];
Chinese [37,46,56]; Brazilian Portuguese [48]; French [34,41];
Danish [43]; Arabic [50]; Persian [54]; and Swedish [27]. Other
characteristics and available translations are presented in
Table 1.

Characteristics of participants

Overall, 5833 participants were included in the 40 studies
that evaluated the measurement properties of the 19 SRQs
(Table 2) [20-59]. Participants were predominantly women
(89.9%) with a mean age ranging from 48 to 64 years.
Sample size varied among the included studies from 10 [48]
to 446 [54]. Eighteen studies were conducted exclusively on
women [25,28,33,34,36-38,40-46,48,51,56,57]. The severity
and duration of lymphoedema were not reported in all stud-
ies, and those reported did not report them uniformly (Table
2). Other details regarding the instrument administration are
presented in Table 2.

Summary of findings

Seven of the nine measurement properties identified in the
COSMIN taxonomy were rated and graded for the SRQs
included in this review (Supplementary material 3 and Table
3). Although eight SRQs were translated into different lan-
guages, none of them could be rated for cross-cultural adap-
tation because they did not assess measurement invariance
[24,25,27-31,33,37,41,43,44,46-48,50,51,53,54,58]. Similarly,
despite two of the included SRQs reporting on criterion

validity, this finding was not rated due to lack of a gold
standard SRQ as a criterion with which they could be com-
pared [26,37].

From the 19 SRQs reviewed, the ULLQol, LYMQOL-arm,
LYMQOL-leg, LSIDs-H&N, Lymph-ICF-UL, Lymph-ICF-LL, LLIS
Version 1 SRQs were rated as sufficient for content validity
with good-quality evidence (Table 3)
[21,27,28,31,36,39,45,49,52,55,59]. The LYMQOL-leg SRQ was
also rated sufficient for structural validity, internal consist-
ency, and hypothesis testing with good-quality evidence
[26,27,29-31]. Only content validity was reported for the
LSIDs-H&N SRQ. The LYMQOL-arm, Lymph-ICF-LL, and LLIS
Version 1 were rated insufficient for structural validity based
on good-quality evidence. The structural validity of the
ULLQoL was not graded due to indeterminate rating, and
the structural validity for the Lymph-ICF-UL was not reported.
Although high Cronbach’s alphas for internal consistency
were reported for 13 SRQs, internal consistencies were rated
indeterminate due to lack of evidence for their structural val-
idity [21,25-28,40-49,53-55]. The hypothesis testing for the
ULLQoL and Lymph-ICF-UL were rated sufficient based on
good-quality evidence. The responsiveness for the ULLQolL
and the reliability for the Lymph-ICF-UL were rated sufficient
based on good-quality evidence. Quality grading of only IPQ-
R SRQ [56] was downgraded since the developers included
only at-risk women in the one available study rather than
women with BCRL. Overall, only 3% of the reported measure-
ment properties were rated as insufficient based on good-
quality evidence (Table 3).

Discussion

Nineteen lymphoedema-specific SRQs were identified, and
their measurement properties critically appraised and sum-
marised. According to the COSMIN framework, none of the
SRQs was rated as sufficient based on good-quality evi-
dence for all nine measurement properties. However,
LYMQOL-leg and Lymph-ICF-UL SRQs were rated as suffi-
cient with respect to content validity, reliability, and con-
struct  validity based on  good-quality evidence
[26,27,29-31,40-45]. Each of the 17 other SRQs had one or
more measurement properties that were rated as sufficient
and supported by good quality evidence. Overall, only 3%
of the reported measurement properties were rated as
insufficient based on good-quality evidence and therefore
not acceptable. However, in all SRQs, the criteria for at
least one or more measurement properties were found to
be indeterminate (33%) or not reported on at all (33%).
Reasons why criteria were indeterminate were related to
lacking details in the reporting of the methods, whereas
for others, it may reflect lack of knowledge in the devel-
opers on the steps involved in establishing the acceptabil-
ity of measurement properties.

The rating of ‘sufficient’ for a measurement property is
given when studies have met the criteria outlined by
COSMIN’s updated criteria for good measurement properties
[7]. However, the extent to which risk of bias is minimised in
these studies determines the quality of evidence. Good-
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Table 3. Summary of findings of the measurement properties of the included SRQs.

Hypotheses

Content Structural Internal Measurement testing
SRQ validity validity consistency Reliability error (construct validity) Responsiveness
FLQA-LS NR NR 2(NG)® o = 0.79-0.83 NR NR +(M) NR
ULLQoL +(M) 2(NG) 2NG)® o = 0.77-0.87 +(V.L) NR +(M) +(L?
LyQLl 2(NG) 2(NG) 2(NG)® o = 0.88-0.92 +(M) NR +(M) +(L)°
SLQOLI 2(NG) NR NR —(VL) 2(NG) +(L) NR
LYMQOL-arm +(M) -(H) 2NG)* o = 0.79-0.9 -(H) 2(NG) +(H)P° NR
LYMQOL-leg +(M) +(H) +(H) +(H) 2(NG) +(H) 2NG)®
FLQA-L 2(NG) NR 2(NG)® o = 0.87-0.95 +(L) NR +(LP +(VL)®
ULL 27 2(NG) -(H) 2NG)* o = 0.78-0.93 +(M) NR +(M)° +(L)®
LISIDs-LL NR NR ?(NG)* o = 0.76-0.89 NR NR +(M)° NR
LSIDS-A +(L) NR 2NG)® o« = 0.93-0.94 2(NG) NR +(M) NR
BCLE-SEI NR 2(NG) 2(NG) o = 0.92-0.97 2(NG) NR +(H)P +(VL)®
LSIDs-H&N +(M) NR NR NR NR NR NR
Lymph-ICF-UL +(H) NR 2ANG)® o = 0.72-0.99 +(M) +(L) +(M)° +(L)ede
Lymph-ICF-LL +(M) —(M) 2NG)® o = 0.82-0.97 +(M) +(VL) +(M) NR
LLIS Ver.2 +(VL) NR 2(NG)® o = 0.85-0.95 +(VL) NR +(VL) +(VL)®
LLIS ver. 1 +(M) —(H) 2NG)* o = 0.84-0.93 +(VL) NR +(H)° NR
IPQ-R[BCRL] 2(NG) +(L) +(M) NR NR NR NR
EBS +(L) +(L) +(L) —(VL) NR —(VL) NR
PBI-L 2(NG) +(M) +(H) NR NR +(M) —(L)*

SRQ: self-reported questionnaires; +: sufficient rating; —: insufficient rating; ?: indeterminate rating; (): grading of overall quality of evidence based on modified
GRADE approach; H: high; M: moderate; L: low; VL: very low; NG: not graded; NR: not reported.
Bold denotes measurement criteria that have sufficient rating and a GRADE of moderate to high.

ACriteria for the unidimensionality is not met.

bHypothesis testing including known-group validity.
“Responsiveness-comparison with other outcome measurement instruments.
dResponsiveness-comparison between subgroups.

“Responsiveness-before and after intervention.

quality evidence implies that all steps taken to study that
measurement property have used appropriate methods, sam-
ple size, and participants [14]. It is the combination of the
rating of meeting the required criteria as well as the quality
of evidence supporting it that determines whether a meas-
urement property of an SRQ is or is not fully addressed
(Table 4). A measurement property is not addressed if it is
rated as ‘insufficient’ and based on good-quality evidence. It
is questionable whether further research would address
these significant issues. For all other combinations, further
evidence through either improved documentation or further
research is required to indicate that the measurement prop-
erty is fully addressed. In the current review, and as high-
lighted in Table 3, the majority of the measurement
properties of most SRQs required further evidence.

Inadequate reporting contributed to a measurement prop-
erty receiving an indeterminate rating, a common occurrence
identified both by the developers of COSMIN framework
[14,15] as well in others who have reviewed SRQs using
COSMIN methodology [60,61]. This inadequacy may be
related to lack of guidelines for reporting of studies that
develop or evaluate the measurement properties of SRQs
[62,63]. The implementation of guidelines has improved
reporting of other types of studies such as the CONSORT
guidelines used to report randomised controlled trials
[64,65]. The lack of guidelines for reporting on the develop-
ment of SRQs is currently being addressed, with a guideline
currently under development [66]. Meanwhile, evaluation
frameworks, such as COSMIN, can be used by developers of
an SRQs to report against criteria for each measurement
property they have addressed [7,13,14,62,671.

The first step in determining the usability of an SRQ is in
establishing its content validity as this step determines that
it is relevant, complete and understandable for the intended
population [7,68]. Without addressing this measurement
property, investigation of other measurement properties is
not warranted [15,68]. In this review, only seven SRQs had
acceptable content validity: LYMQOL-leg, ULLQoL, LYMQOL-
arm, LSIDs-H&N, Lymph-ICF-UL, Lymph-ICF-LL, and LLIS
Version 1 SRQs [21,25-31,39-55]. The other SRQs did not
meet the criteria for content validity as they did not involve
the target population in content development or validation
[35,56] or did not describe their methods in enough detail to
meet the criteria of COSMIN
[20,22-24,26,32-34,36-38,57-59]. One reason why some
SRQs may not have addressed the criteria was that the
COSMIN criteria were only published in 2018; the majority
(65%) of the studies in this review were conducted prior to
2018. Since none of the SRQ was rated insufficient for con-
tent validity, further evaluation is warranted of this measure-
ment property in consultation with the content validity
criteria may improve the content validity of the exist-
ing SRQs.

Another step that was not adhered to in developing the
SRQs was related to the assessment of internal consistency.
Internal consistency is, in part, conditional on first establish-
ing the acceptability of structural validity [7,69]. Structural
validity ensures the score of the SRQ is an adequate reflec-
tion of the construct (outcome) and dimensions of the con-
struct (subscales), whereas internal consistency ensures that
interrelatedness of the items in the scale or subscales [7]. Of
the seven SRQs in which content validity was addressed,
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Table 4. Decision matrix for the interpretation of the results.

Decision matrix Sufficient

Insufficient Indeterminant

Good-quality evidence
(high or moderate grade)

Acceptable, can be used
with confidence.

Poor-quality evidence
(low or very low grade)

Not acceptable but can be used with
caution. Further evaluation with
good quality studies is needed.

Not acceptable, cannot be used.
Further evaluation may not
improve the rating.

Not acceptable, cannot be used until
further evaluation with good
quality studies is done.

Not acceptable, since lack of
adequate information (due to
inadequate reporting) to rate the
measurement property as
sufficient or insufficient. Grading of
the quality of evidence was not
done. Further evaluation with
good quality studies is needed.

only the LYMQOL-leg was addressed for internal consistency
[26,27,29-31]. This was the only SRQ that had undergone
confirmatory factor analysis to confirm the subdomains
within the SRQ. The other SRQs did not undertake this ana-
lysis, although they did report high Cronbach’s alphas, i.e.,
internal consistency, for their SRQs [21,26-28,31,39-53,55].
Establishment of the subdomains using confirmatory factor
analysis for these other SRQs would establish both their
structural validity and internal consistency.

For SRQs to be useful in clinical practice, it is important to
ensure that they are reliable, with low measurement error,
and are responsive to changes in the condition for which
they were designed. Although test-retest reliability and
measurement error are interrelated measurement properties,
measurement error was less reported than test-retest reli-
ability. Of the seven SRQs that had the acceptable content
validity, only LYMQOL-leg and Lymph-ICF-UL had acceptable
reliability whereas both of them did not have acceptable
measurement error [26,27,29-31,40-45]. Small sample sizes
of the retest were a common problem contributing to poor
quality evidence for both test-retest reliability and the meas-
urement error in the included studies [45,49]. Studies with
adequate retest sample size are, therefore, required to
strengthen the evidence of test-retest reliability and meas-
urement error existing SRQs. In addition, none of the
reviewed SRQs had acceptable responsiveness. Lack of
acceptable responsiveness of the SRQs was due to the low
methodological quality of the studies and low sample size
[27,29,31,36,46,49]. Since longitudinal studies are required for
the evaluation of the responsiveness, longitudinal observa-
tional or intervention trials in which these SRQs are used
may be an efficient approach to addressing this measure-
ment property.

Cross-cultural adaptation of existing SRQs assists in com-
paring outcomes across different cultures [70,71]. This cross-
cultural adaptation process consists of two steps: (1) transla-
tion of an existing SRQ followed by ascertainment of the
translated version’s equivalence with the original SRQ and (2)
validation of the translated questionnaire [71]. All 11 cross-cul-
turally adapted SRQs followed acceptable translation and
equivalence processes and reported various measurement
properties that were evaluated during the validation process
[24,25,29,30,33,37,43,44,46-48,54]. However, none of these
cross-culturally adapted SRQs analysed the measurement
invariance, an essential step in validation for cross-cultural val-
idity [14,19]. In brief, measurement invariance compares the
responses to items from two cohorts that are similar in
respect to the population characteristics other than the lan-
guage [7,14,19,72]. Omission of this step may be due to a lack

of awareness of this critical step. Evaluation of the measure-
ment invariance of the translated SRQs is, therefore, required.

Overall, it was disappointing that so few SRQs could be
supported in this review. One issue why this occurred is
related to how the score for the measurement property is
determined within the COSMIN framework. The score is based
solely on the lowest score across all of the criteria underpin-
ning that property, which range from three criteria for criterion
validity to eight criteria for reliability. This stringent approach
led to harsh ratings for methodological quality that may simply
have reflected lack of sufficient documentation around a study
design, an issue also identified by others [62,63]. Based on the
scoring for COSMIN risk of bias tool, several reviews have con-
cluded that most of the included studies in their reviews were
of poor methodological quality, with inconclusive evidence to
support any of the reviewed SRQs [60-62,73]. In our current
review, this issue was overcome, in part for LYMQOL-leg, and
Lymph-ICF-UL and LLIS SRQs, when multiple studies evaluated
the measurement properties of the same SRQs
[26,27,29-31,40-45]. Additional studies can be undertaken by
others to address gaps in the evidence for specific measure-
ment properties. Furthermore, the reporting guidelines cur-
rently in development [66] should improve documentation of
the steps taken to investigate the measurement property.

In this review, every effort was made to include all the
studies that evaluated the measurement properties of lym-
phoedema specific SRQs. One limitation of our study is that
we only included studies that were reported in English. As a
consequence, one SRQ in which the evaluation was published
in Japanese was excluded [74]. On the other hand, one of the
strengths of this review is its comprehensiveness and adher-
ence to the Prisma protocol (Supplementary material 5) [75].
We included all lymphoedema-specific SRQs, unlike previous
systematic reviews which restricted their inclusion to either
breast or gynaecological cancer related lymphoedema-specific
SRQs only [10-12]. Another strength of this review is that we
used the COSMIN methodology to conduct the systematic
review, including the new COSMIN risk of bias tool, the
updated criteria for measurement properties and the modified
GRADE approach to grade the overall quality of evidence
[7,8,14,15,19]. Use of a modified GRADE approach facilitated
the process of recommendation based on the overall quality
of evidence synthesised from different studies similar to the
systematic reviews of effectiveness trials.

Conclusion

In summary, this systematic review revealed that out of 19
SRQs included in this review, the LYMQOL-leg SRQ could be
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recommended with confidence for evaluation of QOL of peo-
ple with lower limb lymphoedema. Furthermore, the Lymph-
ICF-UL can be recommended for evaluation of the QOL of
the BCRL with some confidence. In view of the high level of
the indeterminate ratings and lack of reporting some meas-
urement properties of all existing SRQs, further validation
studies are desirable.
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