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Objective To study the reliability and validity of the Chinese version of the Lymphedema Quality of Life
Questionnaire (LYMQOL) in lymphedema patients.

Methods LYMQOL was translated into Chinese. The Chinese version of the LYMQOL was distributed with the
official Wechat account “Lymphedema Channel” to lymphedema patients who were recruited from October 28",
2020 to February 23, 2021. Patients with upper limb lymphedema and lower limb lymphedema completed the
LYMQOL-ARM subscale and the LYMQOL-LEG subscale separately, at enrollment, 1 week later, and 1 month
later. Reliability, validity, feasibility, responsiveness and average time required for completing the questionnaire
were assessed.

Results A total of 195 patients participated in the study. The Chinese questionnaire showed high reliability with
Cronbach’s o coefficients of 0.849-0.902 for the LYMQOL-ARM and intraclass correlation coefficient (ICC)
of 0.848-0.884 and Cronbach’s a coefficients of 0.726-0.902 for the LYMQOL-LEG and ICC of 0.863-0.900.
The LYMQOL showed moderate to good correlations with the EQ-5D (0.4<r<0.6, P<0.01; for the LYMQOL-
ARM, n=95, for the LYMQOL-LEG, n=102). Responsiveness analysis suggested that quality of life of upper limb
lymphedema patients decreased after 1 month (P<0.05). The average time of patients to finish the questionnaire
was approximately 12 minutes.

Conclusions The Chinese version of the LYMQOL is easy to answer, comprehensive and appropriate in length,
and has good reliability and validity. It may be utilized to assist treatment decision-making and track changes in

clinical setting or research for lymphedema.
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YMPHEDEMA is a pathological condition in-
volving protein-rich fluid buildup in the in-
terstitial space, leading to chronic swelling
of tissues. There are primary and second-
ary lymphedema depending on the underlying causes
to induce inadequate drainage of lymph fluid.!*! Primary
lymphedema is usually a congenital condition of abnormal
lymphatic system. Secondary lymphedema is caused by
damage to lymphatic system that is mostly due to treat-
ments for breast cancer, gynecological cancer and other
malignant tumors, etc. It is reported that about 300 mil-
lion people worldwide suffer from lymphedema with the
incidence of primary and secondary lymphedema being
1:100 000 and 1:1000, respectively.” With distressing
symptoms and complications, lymphedema develops into
a condition that has a serious impact on daily activity, so-
cial ability, psychological state, and quality of life (QoL).
According to document released by Centers for
Disease Control and Prevention (CDC), health-related
QoL is defined as an individual’s or a group’s perceived
physical and mental health over time, usually including
physical functioning, social and psychological wellbeing,
etc.”’ The negative impact of currently incurable lymph-
edema on QoL has been largely underestimated in the
past, but now increasing attention has been focused on
patient-reported outcome instruments for lymphedema.
A lymphedema-specific self-reported questionnaire, no
doubt, can help to fully understand the condition, as-
sisting in clinical decision-making and evaluation of ef-
fectiveness as well as cost-utility of interventions.!
The Lymphedema Quality of Life Questionnaire
(LYMQOL) is a comprehensive and compact question-
naire specifically designed and developed to evaluate
function, body image, symptom, mood and overall
QoL of patients with lymphedema.!® ! Its English,'
Dutch®® and Turkish®* versions have been validated
in terms of psychometric properties. Because in China
patient-reported outcome instruments available and
suitable for evaluating QoL of lymphedema patients
are rather scarce, in this study we translated the
LYMQOL into the Chinese version by referring to the
cross-cultural adaptation guidelines of questionnaires
and further validated psychometric properties of the
questionnaires in Chinese lymphedema patients.

MATERIALS AND METHODS

Study design
This study was designed as a two-phase cross-section-
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al survey. In Phase 1, we translated the LYMQOL into a
Chinese draft and revised it if necessary to develop the
final Chinese version of the LYMQOL. In Phase 2, we
validated the reliability and validity of the translated
version.

This study has been approved by the Ethics Board
of Peking Union Medical College Hospital, Chinese
Academy of Medical Sciences (IRB number: S-K1544).
Patients involved in the study were fully aware of the
purpose and risks of the study, and only those who
gave their informed consents were formally enrolled.

The Lymphedema Quality of Life Questionnaire
instruments

The Lymphedema quality of Life questionnaire
(LYMQOL) was originally designed in 2004 by Keeley
et al."! and fully developed into the final version in
2010." with a structure similar to that of the EORTC
QLQ-C30 (EORTC: The European Organization for Rea-
search and Treatment of Cancers Core Quality of Life
Questionnaire 30),!"” the content of the LYMQOL was
based on interviews with 22 lymphedema patients and
the opinions of lymphedema experts and physicians.
Finally, some questions were deleted or revised to
come into the final LYMQOL, adjusting to the feedback
of 90 patients in Keeley et al's survey. The question-
naire comprises four domains: Function, Body image/
Appearance, Symptoms and Mood. Each item is scored
on a 4-point Likert scale ranging from “not at all” to “a
lot”, with values of 1 to 4”. The higher the score, the
worse the QoL. The total score of each domain is the
sum of all item scores belonging to the domain divided by the
number of questions answered. Unanswered questions
are scored as 0, and the domain will be scored as 0 if
more than 50% of questions are left unanswered in
the domain. The overall QoL score, the last question of
the questionnaire, ranges from 0 to 10. Higher overall
QoL scores indicate better QoL ratings.

The LYMQOL consists of two subscales for the
upper and lower limb lymphedema, respectively. The
subscale LYMQOL-ARM, consisting of 21 items (Func-
tion aspect: items 1a-h, 2, 3, Body image/Appearance
aspect: items 4-8, Symptoms aspect: items 9-14,
Mood aspect: items 15-20, and the overall QoL: item
21), is used to assess QoL of patients with upper limb
lymphedema. The subscale LYMQOL-LEG, containing
22 items (Function aspect: items 1la-f, 2, 3, Body im-
age/Appearance aspect: items 4-10, Symptoms as-
pect: items 11-15, Mood aspect: items 16-21, and the
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overall QoL: item 22), is applied to lymphedema in-
volving lower limb extremity.

Keeley et al.'® has verified the reliability and vali-
dity of the LYMQOL in a group of 209 lymphedema pa-
tients, with Cronbach’s a coefficients of domains of the
LYMQOL-ARM and the LYMQOL-LEG being greater than
0.8 and a good correlation with the EORTCQLQ-C30
(The European Organization for Research and Treat-
ment of Cancers Core Quality of Life Questionnaire
30). Most of the patients agreed that the questionnaire
with an appropriate length was reasonable, clear and
easy to complete.

The European Quality of Life-5 Dimensions Ques-
tionnaire (EQ-5D), a general health-related QoL ques-
tionnaire, has been widely used worldwide.!™® The
Chinese version of this questionnaire has been proved
reliable and valid in cardiovascular diseases and chron-
ic kidney diseases, etc.[****! The scale composes of five
dimensions: Mobility, Self-Care, Usual Activities, Pain/
Discomfort and Anxiety/Depression, in each dimension
where has three questions. Because both China and
Japan are located in the East Asia, the EQ-5D index in
this study is scored by applying the Japanese Integral
Conversion Table.!*®

Changes of the affected limb circumference in
lymphedema patients usually indicate progression of
the disease,"'” thus limb circumference measurements
would be indispensable to lymphedema monitoring. Pa-
tients are encouraged to measure their affected limbs
with a non-stretch tape at following points: wrist, 10
cm above wrist, 10 cm below elbow, elbow, and 10 cm
above elbow for upper limb lymphedema; ankle, 10
cm above ankle, 10 cm below knee, and 10 cm above
knee for lower limb lymphedema. By applying the
truncated cone mathematical formula,™® the measured
values are then converted into volumes, which can
evaluate the concurrent validity of the LYMQOL.

Translation of the LYMQOL

Two lymphedema experts and two other native English
speakers from the Department of Plastic Surgery of
Peking Union Medical College Hospital were involved.
Following the guideline for cross-cultural translation of
QoL questionnaire,™® ?°! two experts in lymphedema
translated the questionnaire into Chinese; and then,
the bilingual speakers who had no access to the origi-
nal LYMQOL translated the draft back into English text.
Finally, the authors (Zhengyun Liang, Xiao Long, Zhu-
jun Li) and the translators involved together discussed
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any discrepancy and revised the draft into the final
Chinese version (Appendix Tables 1, 2). Appendix
Table 3 is the LYMQOL response scale.

Study population

We utilized the official Wechat account “Lymphedema
Channel” to distribute the Chinese version of the ques-
tionnaire to patients who were clinically diagnosed with
primary or secondary lymphedema from October 28",
2020 to February 23", 2021. The patients should be at
least 18 years old and able to read in Chinese. Those
who presented with mental illness, acute stage of dis-
eases, ongoing radiotherapy or chemotherapy, illitera-
cy or other diseases that might lead to chronic edema
(such as heart or kidney failure) were excluded.

Basic information, relevant demographics (age,
sex, body mass index, etc.) and clinical characteristics
of lymphedema (affected side, site of lymphedema,
duration of lymphedema, previous lymphedema treat-
ment, cause of lymphedema, etc.) at the time enrolling
in the study were collected. Patients with upper limb
lymphedema completed the LYMQOL-ARM and EQ-5D
simultaneously, and those with lower limb lymphede-
ma filled in the LYMQOL-LEG and EQ-5D at the same
time. If lymphedema affected both upper and lower
limb, patients would fill out the LYMQOL-ARM and the
LYMQOL-LEG concurrently. One week and one month
after enrollment, the LYMQOL and the LYMQOL re-
sponse scale were filled out by the participants again.

Statistical analysis
Internal consistency reliability The Cronbach’s a coeffi-
cients of the domains were used to test homogeneity.!!
Commonly accepted values were as follows: >0.9 ex-
cellent, >0.7 good, >0.6 acceptable.” By comparing
the first and second half, the odd and even half of each
domain, the split-half reliability was tested.®’ The
Spearman-Brown coefficient values were categorized
as: >0.8 excellent, >0.7 good, >0.6 acceptable.*"

Test-retest reliability The correlation between the
1% and the 2™ follow-up of the LYMQOL measurements
were displayed as intra-class correlation coefficient
(ICC)™ of domain scores and the overall QoL score of
the LYMQOL to examine the test-retest reliability. ICC
>0.75 was considered to be excellent.”** %! One week
was considered to be an appropriate time interval to
examine test-retest reliability.!*®

Content and face validity By utilizing the LYMQOL
responses scale to obtain patients’ opinions about
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whether they think any questions were redundant or
significant questions were missed out in the LYMQOL,
the content and face validity were examined subjec-
tively.

Criterion validity is determined by comparing the
domain scores and the total score of the LYMQOL with
that of the EQ-5D. It is hypothesized that the EQ-5D
domain Mobility and Usual Activities correlate with the
LYMQOL domain Function, the EQ-5D domain Self-
Care correlates with the LYMQOL domain Body image/
Appearance, the EQ-5D domain Pain/Discomfort cor-
relates with the LYMQOL domain Symptoms and the
EQ-5D domain Anxiety/Depression correlates with the
LYMQOL domain Mood. The Pearson’s correlation coeffi-
cient values were categorized as: 0.21-0.40 fair, 0.41-
0.60 moderate, 0.61-0.80 good, >0.80 excellent!*”!
and at least 75% of the hypotheses were confirmed.

Concurrent validity Correlations between the
LYMQOL scores and the limb volume, as well as the
LYMQOL scores and the lymphedema stage were con-
ducted to test the concurrent validity. The Pearson’s
correlation coefficient/the Spearman’s correlation co-
efficient values were categorized as forementioned.””
Lymphedema was staged according to the Internation-
al Society of Lymphology (ISL) classification of lymph-
edema.

Construct validity An exploratory factor analysis
(EFA) with a principal-axis factor analysis was con-
ducted to analyze if the factor structure of the LYMQOL
was the best fitting.!*®

Feasibility was evaluated by the overall response
rate (%) in the three follow-ups.

Responsiveness represents whether the LYMQOL
is sensitive to change. It was assessed by measuring
the changes in the LYMQOL scores with paired t-test
between the 1 and the 3™ follow-up.

In addition, the average time required to finish
the LYQMQOL was calculated. Statistical analyses were
performed with IBM SPSS 22.0 software. P<0.05 was
considered to be statistically significant.

RESULTS

General information

We enrolled a total of 195 patients diagnosed with
lymphedema, of whom 93 with upper limb lymph-
edema, 100 with lower limb lymphedema, 2 cases of
lymphedema affecting both upper limb and lower limb.
The female accounted for 97.95%. Only 1.03% (2/195)
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patients had primary lymphedema. The average age
was 52.8 (23-81) years old. 46.15% (90/195) of the
patients had a disease course of 1 to 5 years. 34.87%
of lymphedema was not properly treated. The demo-
graphics and clinical characteristics of the participants

are shown in Table 1.

Table 1. Demographics and clinical characteristics of the

participants (n=195)

Items Results
Gender [n (%)]
Male 4 (2.05)
Female 191 (97.95)

Age [yrs, mean£SD (range)]
BMI [kg/m?, mean<SD (range)]
Causes [n (%)]

52+9 (23-81)

24.2+3.1 (17.5-33.5)

Endometrium cancer 24 (12.30)
Ovary cancer 14 (7.18)
Cervical cancer 52 (26.67)
Breast cancer 94 (48.21)
Other cancer 2 (1.03)
Lymphatics abnormality 2 (1.03)
Trauma 2 (1.03)
Others 5 (2.55)
Lymphedema site [n (%)]

Upper limb 93 (47.69)
Lower Limb 100 (51.28)
Upper & lower limb 2 (1.03)
Affected site [n (%)]

Left 96 (49.23)
Right 77 (39.49)
Bilateral 22 (11.28)

Duration [yrs, meanSD (range)]

3.7+4.9 (0.1-37.6)

<1 [n (%)] 62 (31.79)
1-5 [including 1 yrs, n (%)] 90 (46.15)
5-10 [including 5 yrs, n (%)] 26 (13.33)
10-20 [including 10 yrs, n (%)] 12 (6.15)
=20 [n (%)] 5 (2.56)
ISL staging [n (%)]

Stage | 116 (59.49)
Stage Il 35 (17.95)
Stage III 44 (22.56)
Treatment [n (%)]

No previous treatment 68 (34.87)
Conservative therapy 114 (58.46)
Surgery 2 (1.05)
Both treatment 11 (5.64)

BMI: Body Mass Index; ISL: International Society of

Lymphology.
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Internal consistency reliability

The Cronbach’s a coefficients for all the domains were
above 0.7, which indicated a high internal reliabili-
ty of the Chinese questionnaire. Except that Spear-
man-Brown coefficient of Symptoms for the LYMQOL-
LEG was only 0.638, the coefficients for other domains
were above 0.7. (Table 2)

Test-retest reliability

ICC revealed a good consistency in LYMQOL score
between 1 week and 1 month after enrollment
(ICC>0.800, P<0.001, Table 3).

Content and face validity

According to response of the patients to our question-
naire, we found over 90% patients considered that
the LYMQOL was comprehensive, succinct, and easy to
answer (Table 4). Moreover, most of participants re-
garded the issues concerning sex life, cost and curative

Table 2. Internal consistency reliability of the LYMQOL

Function 0.902 0.925
Appearance 0.889 0.843
Symptoms 0.849 0.811
Mood 0.877 0.849
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effect, etc. should be included.

Criterion validity

The EQ-5D index scores positively correlated overall
QoL of the LYMQOL (0.4<r<0.6, P<0.01). Compari-
son between the EQ-5D index score and the LYMQOL
domain scores demonstrated moderate to good cor-
relation, except for the LYMQOL Appearance domain.
80% of the forementioned hypotheses were confirmed.
Thus, criterion validity was acceptable between the
EQ-5D and the LYMQOL (Table 5).

Concurrent validity

For the LYMQOL-ARM, no correlation was found be-
tween the LYMQOL domains and ISL staging or limb
volume (for ISL staging, n=95, r=0.062, P>0.5 and
for limb volume, n=84, r=-0.034, P>0.5). For the
LYMQOL-LEG, ISL staging positively correlated with
Symptoms domain (n=102, r=0.297, P<0.01), and

0.861 0.840 0.866
0.902 0.882 0.935
0.726 0.638 0.733
0.834 0.777 0.879

LYMQOL: Lymphedema Quality of Life Questionnaire.

Table 3. Test-retest reliability of the LYMQOL

Function 0.848
Appearance 0.884
Symptoms 0.866
Mood 0.874
Overall QoL 0.871

<0.001 0.900 <0.001
<0.001 0.886 <0.001
<0.001 0.863 <0.001
<0.001 0.894 <0.001
<0.001 0.868 <0.001

ICC: intra-class correlation coefficient; QoL: quality of life.

Table 4. Content and face validity of the LYMQOL

Is it easy to complete? 94.8
Is it too long? 14.3
Are all the questions clear? 92.2
Are there any important areas not covered? 15.6
Are there any questions redundant? 3.9

5.2 96.4 3.6
85.7 7.2 92.8
7.8 91.6 8.4
84.4 26.5 735
96.1 4.8 95.2
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Table 5. Criterion validity of the LYMQOL (Pearson’s correlation coefficient)

The LYMQOL-ARM (n=95)

The LYMQOL-LEG (n=102)

The EQ-5D Function Appearance Symptoms Mood Overall QoL Function Appearance Symptoms Mood Overall QoL
Mobility 0.198 0.471"

Self-Care 0.333" -0.002

Usual activities 0.498™ 0.6307

Discomfort 0.626" 0.508™

Depression 0.680" 0.438"

EQ-5D index -0.617" -0.377"  -0.727" -0.633" 0.552" -0.662" -0.267"  -0.511" -0.507" 0.555"

EQ-5D: European Quality of Life-5 Dimensions Questionnaire. “P<0.01

limb volume positively correlated with Appearance do-
main (n=87, r=0.313, P<0.01).

Construct validity

Since the Kaiser-Meyer-0Olkin (KMO) was above 0.8
and in Bartlett’s test P was below 0.05, which means
the sample size is sufficient,'” an EFA was conducted.
All of the factor loading values were above 0.4, indi-
cating no item should be deleted from the LYMQOL. We

identified a four-factor structure in the Chinese ques-
tionnaire, similar to that of the original version, with
the same items in the same factors. These four factors
explained 65.282% and 59.984% of the total variance
in the LYMQOL-ARM and the LYMQOL-LEG, each ac-
counting for 19.756%, 17.597%, 14.257%, 13.672%
and 17.198%, 16.738%, 14.291%, 11.756%, respec-
tively. Factor loadings and factor names are shown in
Table 6.

Table 6. Factor loadings of the LYMQOL-ARM and of the LYMQOL-LEG (KMO)

Items LYMQOL-ARM LYMQOL-LEG

Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3 Factor 4
la 0.527 0.452 0.296 0.163 0.061 0.024 0.822 0.307
1b 0.545 0.497 0.130 0.176 0.063 0.127 0.279 0.658
1c 0.183 0.215 0.120 0.789 0.004 0.089 0.592 0.477
1d 0.475 0.302 0.076 0.420 0.065 0.197 0.458 0.447
le 0.285 0.158 0.161 0.793 0.330 0.000 0.424 0.554
1f 0.021 0.154 0.108 0.906 0.179 -0.016 0.677 0.429
1g 0.414 0.506 0.155 0.272
1h 0.100 0.194 0.281 0.839
2 0.618 0.406 0.227 0.215 0.368 0.431 0.565 0.002
3 0.549 0.419 0.201 0.207 0.531 0.166 0.196 0.324
4 0.758 0.111 0.269 0.138 0.324 0.786 0.217 -0.074
5 0.873 0.039 -0.003 0.044 0.216 0.841 -0.013 0.092
6 0.883 -0.031 0.013 0.124 0.186 0.885 0.017 0.096
7 0.775 0.025 0.381 0.071 0.020 0.729 0.109 0.196
8 0.525 0.356 0.387 0.059 0.203 0.767 0.075 0.178
9 -0.020 0.681 0.176 0.043 0.579 0.548 0.083 0.087
10 0.137 0.659 0.154 0.166 0.547 0.459 0.201 0.004
11 0.047 0.768 0.088 0.019 0.152 0.102 0.082 0.721
12 0.184 0.725 0.043 0.375 0.288 -0.001 0.472 0.228
13 0.357 0.589 0.142 0.309 0.076 0.096 0.238 0.657
14 0.139 0.658 0.301 0.186 0.349 -0.018 0.551 0.317
15 0.044 0.515 0.497 0.146 0.204 0.332 0.669 -0.067
16 0.223 0.405 0.583 0.260 0.499 0.065 0.019 0.419
17 0.342 0.107 0.742 0.150 0.649 0.153 -0.015 0.320
18 0.423 0.197 0.717 0.140 0.740 0.083 0.257 0.125
19 0.052 0.172 0.819 0.078 0.728 0.236 0.299 0.017
20 0.099 0.179 0.793 0.189 0.682 0.278 0.027 0.057
21 0.742 0.191 0.312 -0.013

Bold font: highest value for each item. KMO: the Kaiser-Meyer-0Olkin value.
For LYMQOL-ARM, KMO=0.876, Bartlett’s test: P=0.000. For LYMQOL-LEG, KMO=0.870, Bartlett’s test: P=0.000.
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Feasibility

A total of 195 patients (100%) completed the ques-
tionnaires of the first survey. The response rates of the
second and third surveys were 77.9% (the LYMQOL-
ARM), 81.4% (the LYMQOL-LEG) and 74.7% (the
LYMQOL-ARM), 76.4% (the LYMQOL-LEG).

Responsiveness

Paired t-test showed that for the LYMQOL-ARM, com-
pared with the the first survey, all domains scores
of the third survey increased significantly, except for
overall QoL (P<0.05, Table 7); for the LYMQOL-LEG,
however, no difference was detected in all domains
scores compared with the first survey (P>0.05, Table
7).

Time to finish the questionnaire

The average time required for patients to finish the
LYQMQOL-ARM and the LYQMQOL-LEG was 746 (range:
94-3940) s and 774 (range: 122-7023) s, respectively.

DISCUSSION

Currently, there are two main types of health re-
lated QoL measures for lymphedema: one is the gen-
eral QoL, and the other one is condition-specific QoL
questionnaires. The latter consists of cancer-specific
and lymphedema-specific. Commonly used general
health questionnaires include the Medical Outcome
Study-36 Item Short Form (SF-36),7% the Notting-
ham Health Profile part 1 (NHP-1),*" and the EQ-5D
scale,!*™ etc. These types of questionnaires are very
effective in evaluating the diseases’ overall negative
impact on Qol, but not as accurate, sensitive or infor-
mative as a condition-specific tool especially when it
comes to monitoring or detecting subtle changes over-
time.™ *% Cancer-specific instruments encompass the
Functional Assessment of Cancer Therapy-Breast can-

Table 7. Comparisons of the domain scores between
the first and the third survey for the LYMQOL-ARM and
LYMQOL-LEG

. LYMQOL-ARM LYMQOL-LEG
Domains

t value P value t value P value
Function -5.071 0.000 -1.901 0.063
Appearance -3.302 0.002 0.348 0.729
Symptoms -4.000 0.000 -1.378 0.175
Mood -2.694 0.010 -0.898 0.374
Overall QoL 1.480 0.145 1.600 0.116
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cer questionnaire (FACT-B)®®! for breast cancer survi-
vor assessment and the Functional Living Index-Cancer
(FLIC),¥ etc. These types of questionnaires are re-
stricted for QoL assessment of patients with secondary
lymphedema caused by malignant tumors, and are not
used for primary lymphedema nor for non-cancer re-
lated secondary lymphedema. Additionally, some of the
questions focus on the tumor instead of lymphedema,
which is redundant. Lymphedema-specific instruments
include Lymphoedema Functioning, Disability and
Health questionnaire (Lymph-ICF),"** the Lymphedema
Quality of Life Inventory (LyQLI),”® the LYMQOL,™ and
etc., which all have been verified to be reliable and
effective. Patient-reported outcome measures provide
a new dimension for the overall evaluation of lymph-
edema apart from objective measures such as imaging
examination and limb circumference. Supplementary
information may assist clinical decision-making and
intervention effectiveness monitoring. The LYMQOL has
been localized and validated in terms of psychometric
properties in the United Kingdom,® Turkey,!** 37 I
the Netherlands,'™ Ireland, Italy,"** *! Japan*?! and
Sweden,™ with their own language versions, respec-
tively.

This study aims to introduce the LYMQOL, trans-
late it into Chinese with reference to the cross-cultural
adaptation guidelines of questionnaires and validate
the psychometric properties of the LYMQOL among
lymphedema patients in China. The results from 195
participants show that the LYMQOL owns very satisfac-
tory overall reliability and validity.

In the study, the Cronbach’s a coefficients of the
LYMQOL-ARM were 0.849-0.902 with ICC being 0.848-
0.884. While in the translated Turkish version, the
Cronbach’s a coefficients were 0.70-0.94, with ICC
being 0.98-0.99.”! Reported domain Cronbach’s a co-
efficients range from 0.79 to 0.93, with ICC ranging
from 0.53 to 0.87 in the validation study of the Swed-
ish version of the LYMQOL."* Similarly, the Cronbach’s
a coefficients of the LYMQOL-LEG were 0.726-0.902,
with ICC being 0.863-0.900 in our study. While good
internal consistency and test-retest reliability were
also observed in the Turkish version (the Cronbach’s a
coefficients: 0.74-0.94, ICC: 0.83-0.95),™” the Swed-
ish version (the Cronbach’s a coefficients: 0.88-0.94,
ICC: 0.78-0.91)* and the Dutch version (the Cron-
bach’s a coefficient: 0.89, ICC: 0.73-0.91)"* of the
LYMQOL-LEG. Based on these studies, it might be safe
to say that both the LYMQOL-ARM and the LYMQO-LEG
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are stable and excellent in internal consistency and
test-retest reliability.

The EQ-5D scale is utilized to assess the crite-
rion validity of the Chinese version of the LYMQOL in
our study. The fact that the EQ-5D scale is a general
QoL questionnaire and does not comprise questions
concerning appearance, may explain why the weakest
correlation is detected between the EQ-5D index and
the LYMQOL Appearance domain. This methodology of
using a generic questionnaire as “the gold standard”
is also seen in other researches.® ' 3738 Wang et al.
translate and validate the Lymph-ICF-Lower Limb
subscale (the Lymph-ICF-LL) among the Chinese low-
er limb lymphedema patients in 2018.1" Generally
speaking, a lymphedema-specific tool is more ideal to
be used as the criterion than a generic measure. The
study do not choose Lymph-ICF-LL as the criterion due
to: 1. The study includes both upper and lower limb
lymphedema patients, thus the Lymph-ICF-LL trans-
lated by Wang et al. might not be as sufficient as the
criterion; 2. The Lymph-ICF-LL consists of 28 items in
total, the increase in number of questionnaires items
might lead to patient fatigue, lower patient compli-
ance and response rate; 3. The study aims to verify
the reliability and validity of the Chinese version of
the LYMQOL, thus using the EQ-5D scale may be suf-
ficient. Further research may focus on the strengths
and weaknesses analysis between the Lymph-ICF and
the LYMQOL in terms of content, questionnaire length,
response rate, and etc.

Positive correlations are detected only between
the Symptoms domain and the ISL staging, as well
as between the Appearance domain and the limb vol-
ume for the LYMQOL-LEG. The findings are reasonable
because the ISL staging is mainly based on lymph-
edema symptoms and the larger the limb volume, the
greater the affected body image. Other than that, no
significant correlations exist between the ISL staging/
the limb volume and the LYMQOL. It is consistent with
the findings of Keeley et al.'® One of the plausible rea-
sons is that, patients’ QoL is already damaged in early
stages of lymphedema, however, limb volume has not
increased accordingly. As for the ISL staging, it strati-
fies patients chiefly according to the symptoms, how-
ever, lymphedema affects both the physiological and
psychological aspects of the patients. Therefore, dis-
ease-specific QoL questionnaires might provide addi-
tional information in the severity assessment of lymph-
edema apart from clinical staging and limb volumes.
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When Keeley et al. evaluated the responsiveness
of the LYMQOL, no significant differences are observed
between one week and one month data.” Same re-
sults are found in our study for the LYMQOL-LEG. For
the LYMQOL-ARM, however, significant increase in
all four domain scores (lymphedema worsens) is de-
tected, partially confirming the responsiveness of the
LYMQOL. Moreover, it suggests that the LYMQOL might
be more sensitive in tracking changes for upper limb
lymphedema than for lower limb lymphedema. Larger
sample size and longer follow-up terms are in need to
further assess the responsiveness of the LYMQOL.

The LYMQOL is divided into two subscales: the
LYMQOL-ARM and the LYMQOL-LEG, respectively de-
signed for the evaluation of upper and lower limb
lymphedema. Since these two subscales share the
same rating rule with similar questionnaire structure,
it might facilitate data comparison between the two
lymphedema groups. The representative of question-
naires specifically designed for upper limb lymphedema
is the Upper Limb Lymphedema 27 (ULL27, 27 items
in total),’*®! which has been validated in Turkey™”
and France “®, The Italian IDI-ILA scale (27 items in
total),’**? is one of the very few lower limb lymphede-
ma-specific questionnaires, but has only been used in
lymphedema secondary to melanoma with unknown
data on its reliability and validity. Compared with these
two types of questionnaires, the LYMQOL can be used
for both upper and lower limb lymphedema assessment
and can serve as more convenient in clinical setting.
There are other scales like the LYMQOL, such as the
Lymph-ICF (Upper limb subscale: 28 items; Lower limb
subscale: 28 items),® ! the LSIDS (Upper limb sub-
scale: 30 items; Lower limb subscale: 31 items).l* !
These scales, including LYMQOL are not perfect: espe-
cially when assessing lymphedema manifesting in the
perineum and trunk.

As for lymphedema patients with both upper and
lower limb affected, they are required to finish the
LYMQOL-ARM and the LYMQOL-LEG. Undoubtedly, this
gives rise to certain bias for arm lymphedema affecting
the overall QoL of the LYMQOL-LEG or vice versa. Until
now, there are still no specific questionnaires targeting
this type of patients.

The LYMQOL assesses both the overall QoL and
also four important domains for the affected arm or
leg, thus we deem it is effective in assessing patients
with both upper and lower limb lymphedema. Plus,
there are only 2 patients who fit in this category in our
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study, so it is included in our data analysis. Of note,
the most appropriate way to approach this type of pa-
tients still remain to be discussed for future study.

It is believed that the length of the self-reported
questionnaires negatively correlates with the response
rate,’®™ as the time required for completion increases
for lengthy questionnaires. Therefore, consideration
must be given to the length and the time required
for completion for patient-reported outcome mea-
sures. The LYMQOL might be superior to the Lymph-
ICF and the LSIDS, etc. when taking the length of the
questionnaire into account. Plus, the majority of the
participants agree that the content of the LYMQOL is
comprehensive and closely related to their lymphede-
ma troubles in daily life. The response rate is also high
(>75%), with the average time required for patients to
finish the LYQMQOL-ARM and the LYQMQOL-LEG being
746 s (range: 94-3940 s) and 774 s (range: 122-7023
s), respectively. In the previous studies, the estimat-
ed average time for completion is 5 minutes,!® which
is shorter than that in our study. The reason may be
due to the use of a semi-automated electronic plat-
form to distribute the LYMQOL, which is unlike filling
out the questionnaires on the spot. In other words,
patients are more likely to be distracted by other af-
fairs or disturbed by terrible network connection lead-
ing to an unexpected disruption of the process and
prolonged answer time. Up to the time of our study,
there is no specific data regarding the actual time re-
quired for completion from other studies, thus making
statistic comparison difficult. However, given the fact
that lymphedema is a chronic progressive disease in
nature, which requires long-term management and
multiple follow-ups, the time required for comple-
tion should be an important aspect to consider when
choosing QoL tool. As patients become more familiar
with the LYMQOL, the completion time shortens in our
study. Therefore, the LYMQOL is potentially useful for
long-term assessment of patients with lymphedema in
terms of questionnaire length and time.

As of 2020, the number of Wechat monthly ac-
tive users has reached 1.213 billion. As a functioning
social application in our mobile phone, Wechat pro-
vides its users with easy access to large quantities of
scientific, educational and medical information. The
official account and Mini Program are two of the most
commonly used functions for Wechat users. This study
uses Wechat, an electronic mobile social platform for
questionnaire follow-up survey, and the response rate

CHINESE MEDICAL SCIENCES JOURNAL 303

of with lymphedema patients is found to be high (the
1 follow-up: 100%, the 2™ follow-up: 77%-81%,
the 3™ follow-up: 74%-76%), suggesting the feasibil-
ity of lymphedema follow-up on electronic platform.
For chronic refractory diseases such as lymphedema,
electronic patient-reported outcome measures enable
health care team to track the changes of the patients’
condition regardless of time and space, and minimize
unnecessary clinic visits, freeing patients from the
troublesome arrangement for work and transporta-
tion. Eventually it leads to more efficient medical data
collection and reduced medical burden. ** The com-
parison of the cost-effectiveness with the conventional
paper questionnaire is yet to be explored.

In conclusion, the Chinese version of the LYMQOL
is easy to fill out, appropriate in length and compre-
hensive in content with good reliability and validity
when used to evaluate the QoL of Chinese patients
with lymphedema. Therefore, it might be safe to
conclude that the Chinese LYMQOL is a validated pa-
tient-reported outcome measure tool, which can be
utilized to assist treatment selections and track chang-
es in clinical setting or facilitate future study on lymph-
edema.

The Supporting Information is available on the
CMSJ website at doi: 10.24920/003918.

Appendix Table 1. Chinese version of the
LYMQOL-ARM.

Appendix Table 2. Chinese version of the
LYMQOL-LEG.

Appendix Table 3. Chinese version of the
LYMQOL responses scale.
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