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Cancer Quality of Life Questionnaire Core 30, and Quick Disability of Arm,
Shoulder and Hand scales. Breast cancer survivors without BCRL (n = 35) completed
only the Turkish LLIS. Psychometric properties were analyzed with the internal
consistency, test-rest reliability, construct, criterion, and discriminant validity.
Results: The internal consistency of the Turkish LLIS was strong (Cronbach’s α
coefficient >.70). Test-retest reliability was strong to very strong (intraclass
correlation coefficients from 0.88 to 0.93; P < .001). Similar to the original structure
of the scale, exploratory factor analysis identified 3 factors. Criterion validity was
supported by moderate to strong correlations between the LLIS, Lymphedema
Quality of Life, European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire Core 30, and quick Disability of Arm, Shoulder and
Hand. There were significant differences in the total and subscale scores of the LLIS
between participants with and without BCRL (P < .05). Conclusions: The present
study provided the evidence to confirm reliability and clinical validity of the Turkish LLIS.
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Implications of Practice: The Turkish LLIS is a reliable and valid condition-specific
scale to measure the physical, functional, and psychological aspects of health-related
quality of life in patients with BCRL.
In Turkey, breast cancer is very common among women.1

According to the report of the Turkish Ministry of Health,
the incidence of breast cancer is 46.8 cases per 100 000, with

17 000 women diagnosed in Turkey each year.1 Although the
survival rate and duration in breast cancer survivors have in-
creased,2 breast cancer–related lymphedema (BCRL) remains
one of the most feared and burdensome complications. Based
on a meta-analysis,3 BCRL occurs in approximately 19% of the
breast cancer survivors from the 12th to the 24th month after
surgery. A recent study reported the prevalence rate of BCRL
as 25% at the end of the first year after surgery.4 Breast cancer–
related lymphedema may be triggered by trauma or infection
and develops because of reduced lymphatic transport capacity
after cancer treatments, including axillary lymph node dissec-
tion or radiotherapy.5

In the past, lymphedema was considered as an unimportant
medical complication of cancer therapies.6 However, BCRL is a
progressive and persistent condition, which negatively influences
the health-related quality of life (HRQoL).7 It was reported that
breast cancer survivors suffering from lymphedema experienced
lower HRQoL compared with patients without lymphedema.8

Lymphedema can lead to physical impairments such as decreased
strength and range of motion, fatigue, pain, heaviness, and dis-
comfort, which can result in activity limitations and functional im-
pairment in the affected arm.6,7 In addition, patients with BCRL
experience negative body image, stress, anxiety, and fear, associ-
ated with the increased severity of the lymphedema.7,9 As a result
of physical, psychological, and emotional problems, different as-
pects of quality of life might be negatively influenced.7

Health-related quality of life has been measured to determine
the influence of lymphedema development on physical, func-
tional, and social aspects of life in patients with BCRL.10 Although
generic or cancer-specific questionnaires including the Short Form
36 and the Nottingham Health Profile and the European Orga-
nization for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30 (EORTC-QLQ C30) have been used
to assess HRQoL in lymphedema patients,6,11 these instruments
are nonspecific and not sensitive enough to determine the HRQoL
in patients with lymphedema.6,11,12

Weiss and Daniel12,13 developed the Lymphedema Life Impact
Scale (LLIS) in order to evaluate lymphedema-specific impairment
and to measure different aspects of HRQoL including physical,
psychosocial, and functional dimensions in patients diagnosed
with lymphedema on upper or lower extremities. Results of a
previous study reported that the total LLIS had greater than
0.72 criterion validity with lymphedema and cancer-specific
questionnaires, and its internal consistency was strong.12 Based
on their findings, the instrument was deemed accurate, time
efficient, and easy to understand and administer.12,13 Unlike other
condition-specific questionnaires for lymphedema, the LLIS com-
prises the question regarding the infection occurrence and includes
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a scoring calculator to document functional outcomes and a per-
cent of impairment using the total score of the LLIS (developer
L. Hodgkins; Hartford Hospital Rehabilitation Network, Meriden,
Connecticut).12,13 The LLIS version 2 also includes a question
about patient knowledge of lymphedema treatment, which
measures the cognitive ability of the patient to perform self-
care activities during the ongoing treatment of lymphedema.13

Additionally, the LLIS measures HRQoL in patients with arm
or leg lymphedema.12,13 The psychometric properties of the
LLIS (version 1) have been evaluated in an Iranian population,
and the Persian version of the LLIS (version 1) was found to be
an acceptable scale to assess HRQoL in patients with lymph-
edema.14 It has been suggested that the adaptation of research
instruments by translating and testing the psychometric prop-
erties is a more feasible and cost-effective method compared
with the development of a new scale.5 There are few lymphedema-
specific questionnaires to detect the influence of lymphedema
onHRQoL in Turkish patients with BCRL, namely, Lymphedema
Quality of Life (LYMQOL) and Lymphoedema Functioning, Dis-
ability and Health Questionnaire. Further, the discriminant validity
of these instruments compared with nonlymphedema population
has not been studied.10,15 Each instrument has some limitations
including a lack of responsiveness,16 difficult scoring system per-
ceived by patients,16 and not evaluating the skin problems re-
lated to lymphedema.17 On the basis of the literature and our
knowledge, the cultural adaptation and validation of the Turkish
LLIS have not been performed. Therefore, the aim of the present
study was to translate and culturally adapt the LLIS (version 2) into
Turkish and perform a psychometric evaluation of the LLIS in pa-
tients with BCRL. Confirming the validity and reliability of the
LLIS will help health professionals in identifying the impairment
in HRQoL related to BCRL.
n Methods

Translation

To start the validation process, we obtained permission from
Weiss and Daniel,12,13 who developed the LLIS.12,13 The
cross-cultural adaptation process of the LLIS version 2 was
performed by applying the forward and back translations ac-
cording to previous studies and guidelines.18,19 In stage 1, 2
bilingual translators independently translated the LLIS from
English into Turkish, and 2 translated versions (TV1 and TV2)
were obtained. Then, one independent researcher made a synthe-
sis (TV-12) of the TV1 and TV2 (stage 2). In stage 3, 2 indepen-
dent translators who were not familiar with the original version
of the LLIS performed the back-translation (BTV1 and BTV2)
by translating TV-12 into English. In stage 4, an expert committee
comprising the 6 researchers (5 physiotherapists and 1 medical
Orhan et al
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oncologist) who were experienced in the assessment and treat-
ment of lymphedema were invited to review all the documents
(TV1, TV2, TV-12, BTV1, and BTV2). The general structure
and each item of the Turkish LLIS were discussed. To improve
clarity, the words “arm/leg”were used instead of the word “limb”
for items 4 to 6. The options of item 7 were changed to “0 = no
interference” and “4 = interference completely.” For item 9, an
extra explanation in the brackets was added as “rate 0 if you do
not have a spouse or partner.” The options of item 18 were
changed as follows: “1 = once, 2 = twice, 3 = 3 times, 4 = four
times.” Based on the suggestions of the experts, a prefinal version
was produced. Then, patients with BCRL (n = 20) completed
the prefinal version to evaluate the clarity of all items and their
feasibility for Turkish patients (stage 5). After a pilot testing,
some revisions were made, and the final Turkish version was cre-
ated (Turkish LLIS).

Research Design

A cross-sectional study with a test-retest method including a
comparison group (nonlymphedema) was conducted in order
to determine the reliability and validity of the Turkish LLIS.

Participants

Breast cancer survivors with or without lymphedema attending
the outpatient physiotherapy clinic of a large tertiary hospital in
Turkey were invited to participate in the study. A detailed med-
ical history of all patients was recorded. Demographic, physical,
and lymphedema characteristics of the patients with BCRL and
breast cancer survivors without lymphedema (age, weight, height,
education level, work status, duration of lymphedema, affected
extremity or extremities, cancer-related treatments, the symp-
toms of swelling, pain, and heaviness) were collected. After a
baseline examination and circumferential measurements (see be-
low), the eligibility criteria were checked. The inclusion criteria
were as follows: (a) older than 18 years, (b) having a previous
diagnosis of breast cancer, (c) completed chemotherapy and/or
radiotherapy sessions, and (d) sufficient literacy to complete the
questionnaires. Exclusion criteria were as follows: (a) acute infec-
tion, (b) metastasis, and (c) not able to speak and read Turkish.
Additional exclusion criterion for patients with BCRL was being
currently under complete decongestive treatment for lymph-
edema. Approval for the present study was obtained from the
university ethics committee. Based on the principles stated in the
Declaration of Helsinki, written informed consents were taken
from all participants.

Measurements

In all study participants, the presence and severity of lymphedema
were objectively evaluated by circumferential measurements. The
circumferential measurements were performed bilaterally starting
from the wrist to the axilla, with 5-cm intervals.20 Then, in order
to obtain the approximate arm volumes, the circumference values
(in centimeters) of the limbs were converted to the volume values
(in milliliters) by using the Frustum (truncated cone) formula.7,20
Quality of Life in Lymphedema
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Based on the result of the circumference measurement, objective
lymphedema was defined as having more than 2-cm difference be-
tween the affected and unaffected extremities. Breast cancer survi-
vors with less than 2-cm difference between the limbs and who did
not indicate subjective swelling and heaviness symptoms of
lymphedema were considered as having no lymphedema.

The breast cancer survivors completed the Turkish LLIS. Pa-
tients identified as having BCRL also completed the Turkish ver-
sions of the LYMQOL,10 EORTC-QLQ C30,21 and Quick
Disability of Arm, Shoulder and Hand (Quick DASH)22 scales.
After 1 week, the patients with BCRL completed the LLIS a sec-
ond time in order to determine the test-retest reliability.

LYMPHEDEMA LIFE IMPACT SCALE

In this study, LLIS version 2 was translated to Turkish language
(ie, Turkish LLIS). The LLIS is a self-report questionnaire
comprising of physical, psychological, and functional subscales.
It includes a total of 18 item with a 5-point Likert-type scale
between 0 and 4 (“0 = no impairment,” “4 = severe impair-
ment”)13; LLIS version 2 also includes a separate domain for
infection occurrence, scoring between 0 (no episodes of infec-
tion) and 4 (4+ episodes of infection in the past year). The to-
tal score of the LLIS version 2 ranges from 0 to 72.13 The LLIS
version 2 was reported to be a valid and reliable instrument
(Cronbach’s α = .84-.95).13

LYMPHEDEMA QUALITY OF LIFE

Lymphedema Quality of Life is a validated condition-specific in-
strument for the impact of lymphedema on HRQoL (Cronbach’s
α = .83-.88).23 It evaluates the impact of arm and leg lymphedema
on HRQoL with separate questionnaires consisting of 4 domains:
symptoms, appearance, function, andmood.23 Each item is scored
between 1 and 4.23 The Turkish version of LYMQOL was re-
ported to be valid and reliable (Cronbach’s α = .70-.94).10

EUROPEANORGANIZATION FOR RESEARCHANDTREATMENT
OF CANCER QUALITY OF LIFE QUESTIONNAIRE CORE 30

The EORTC-QLQ C30 is a quality-of-life questionnaire for
patients diagnosed with cancer, and it consists of 30 items.24

It includes functional scales, symptom scales, and single-item
scales.24 A scale score is calculated between 0 and 100. While
the higher scores in total and functioning scales imply lower
impact on HRQoL, the lower scores in symptoms scale indicate
better HRQoL.21,24 It was reported that the Turkish version of
the EORTC-QLQ C30 was an acceptable questionnaire for
Turkish breast cancer patients (Cronbach’s α >.70).21

QUICK DISABILITY OF ARM, SHOULDER AND HAND

Quick DASH is a self-reported 11-item questionnaire designed
for evaluating the functional level of upper extremity.25 Each
item has 5 response categories, which are scored between 1 and
5. Scores of items are converted to a summative score ranging be-
tween 0 (no disability or symptoms) and 100 (greater disability
or symptoms).25 The Turkish version of Quick DASH has very
strong reliability.22
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Data Analysis

IBM SPSS software, version 21 (IBM Corp, Armonk, New York)
was used to conduct statistical analyses. The normality distribution
was determined by visual (histogram and probability plots) and an-
alyticalmethods (the Kolmogorov-Smirnov test). Descriptive statistics
were shown using mean and SD for normally distributed continuous
variables, median (25%–75%percentiles) for non–normally distrib-
uted continuous variables, or frequency (%) for categorical vari-
ables. Demographics and clinical characteristics were analyzed
using the Student t test for normally distributed continuous data,
Mann-Whitney U test for non–normally distributed continuous
data, and χ2 test or Fisher exact test for categorical data. Floor
and ceiling effects were computed in order to analyze the percent-
age of the participants with lymphedema who gave the lowest and
highest possible scores for all dimensions of the LLIS. To determine
the reliability and construct and criterion validity of the Turkish
LLIS, data obtained from the patients with BCRL were used. Data
obtained from breast cancer survivors without lymphedema were
used to evaluate the discriminant validity of the Turkish LLIS.12–14

The reliability of the LLIS was examined with the internal consis-
tency and test-retest reliability. Cronbach’s α coefficient was calcu-
lated for the internal consistency of each domain and the total scale
except for the infection subscale. According to the original study
of the LLIS, the question related to the infections (Q18) was iso-
lated and not included in the internal consistency calculation.13

It was reported that Cronbach’s α coefficient ≥.70 was accept-
able. Intraclass correlation coefficients (ICCs) were calculated
to measure the test-retest reliability. Exploratory factor analysis
was performed to evaluate construct validity. Based on the
Kaiser-Meyer-Olkin test and Bartlett test, the suitability for factor
analysis was determined. The last question about the infection oc-
currence was not included in the factor analysis. Criterion validity
measured by Pearson correlation analysis reveals the correlations
between the domains and/or total scores of LLIS, LYMQOL,
EORTC-QLQ C30, and Quick DASH. According to the previ-
ous studies,16,26,27 Cronbach’s α coefficients, ICCs, and correla-
tion coefficients were categorized as follows: weak (0 to <0.40),
moderate (0.41–0.74), strong (0.75–0.90), and very strong (>0.90).
We performed the discriminant validity analysis to test the ability
of the Turkish LLIS to differentiate the BCRL patients from
those without lymphedema. Discriminant validity was deter-
mined comparing the differences in the subscale and total scores
of LLIS between lymphedema and nonlymphedema groups with
the Mann-Whitney U test because the data were non–normally
distributed. P < .05 was accepted as a level of significance.
n Results

A total of 138 participants were screened for eligibility between
June and December 2017. Twenty participants did not meet the in-
clusion criteria (insufficient literacy [n = 8], acute infection [n = 2],
ongoing medical treatment [n = 10]). Because 5 participants did
not complete all questionnaires, they were excluded from the study.
Consequently, 78 women with BCRL and 35 women without
lymphedema (113women in total) participated in the present study.
378▪Cancer NursingW, Vol. 43, No. 5, 2020
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Demographic and Clinical Characteristics

There was no significant difference in demographic variables
and medical characteristics (age, body mass index, education
level, employment status, type of surgery, and treatment) be-
tween lymphedema and nonlymphedema groups at baseline
(P > .05) (Table 1). The mean age, body mass index, and educa-
tion level were 56.5 years, 28.5 kg/m2, and 9.7 years, respectively.
Approximately 85% of the participants had mastectomy, chemo-
therapy, and/or radiotherapy.

Psychometric Analysis

Descriptive statistics, internal consistency, and test-retest reliabil-
ity analyses are shown in Table 2. Floor and ceiling effects of each
subscale of the LLIS are presented in Table 3. Floor effect was
found in the psychological domain of the LLIS as 42.7% of the
participants rated the questions between Q6 and Q12 as “0”
(best possible score). These results indicated that lymphedema
has less impact on the psychological domain than on the other
domains. Ceiling effect revealed that HRQoL was mostly influ-
enced by the functional concerns domain in which the worst pos-
sible score (score 4) was given by 8.7% of the participants.

RELIABILITY TESTING

Internal consistency was strong. Cronbach’s α coefficients ranged
from .76 to .89 for all questions and domains of LLIS (Table 2).
Test-retest reliability for the total score of the LLIS and for
the score of each domain ranged from strong to very strong
(ICC = 0.88–0.93, P < .001) (Table 2).

CONSTRUCT VALIDITY TESTING

The results of the Kaiser-Meyer-Olkin test (0.842) and Bartlett
test of sphericity (χ2 = 583.3; P < .001) indicated that there was
suitability to perform exploratory factor analysis. Because all diag-
onal elements were greater than 0.75 in the anti-image matrix, it
was concluded that there was no need for the elimination of any
item. After factor loadings were rotated by the varimax rotation
method, 3 significant factors had eigenvalues greater than 1. These
3 factors were explained with the 55% of the total variance. When
the questions in these subfactors were analyzed, it was decided that
they were compatible with the structure of the original scale fac-
tors. Factor loading patterns are shown in Table 4.

In addition, correlations between volume differences and the
total score on the LLIS and the scores of the 3 domains were in-
vestigated for the construct validity. However, there were weak
correlations between volume differences and the scores of all
domains and the total score on the LLIS (r < 0.40).

CRITERION VALIDITY TESTING

The correlation coefficients between the different domains or to-
tal scores of the LLIS and LYMQOL, EORTC-QLQ C30, and
Quick DASH are presented in Table 5. There were moderate or
strong correlations between the LLIS total/subscale scores and
LYMQOL domains. Correlation coefficients ranged from 0.52
to 0.85 for the LLIS and LYMQOL. The functional and total
Orhan et al

 Health, Inc. All rights reserved.



Table 1 • Demographic and Clinical Characteristics (n = 113)a

Variable Total (n = 113) Lymphedema (n = 78) Nonlymphedema (n = 35) P b

Age, y 56.54 ± 10.21 56.82 ± 10.54 55.94 ± 9.55 .67
BMI, kg/m2 28.59 ± 4.34 28.88 ± 4.58 27.95 ± 3.71 .29
Education level, y 11.0 (5.0–15.0) 11.0 (5.0–13.0) 11.0 (5.0–15.0) .29

n (%) n (%) n (%) P c

Employment status
Unemployed 87 (77) 63 (80.8) 24 (68.6) .15
Employed 26 (23) 15 (19.2) 11 (31.4)

Type of surgery
Mastectomy 97 (85.8) 67 (85.9) 30 (85.7) .99
Lumpectomy 16 (14.2) 11 (14.1) 5 (14.3)

Treatment
Chemotherapy (yes) 94 (83.2) 64 (82.1) 30 (85.7) .63
Radiotherapy (yes) 82 (73.2) 57 (74.0) 25 (71.4) .77

Duration of lymphedema
0 to 6 mo 16 (20.5) 16 (20.5) — —
6 to <12 mo 17 (21.8) 17 (21.8)
1 to <3 y 19 (24.4) 19 (24.4)
3 to <5 y 15 (19.2) 15 (19.2)
5 to 10 y 9 (11.5) 9 (11.5)
>10 y 2 (2.6) 2 (2.6)

Affected Extremity
RUE 39 (50.0) 39 (50.0) — —
LUE 38 (48.7) 38 (48.7)
BUE 1 (1.3) 1 (1.3)

Abbreviations: BMI, body mass index; BUE, bilateral upper extremity; LUE, left upper extremity; RUE, right upper extremity.
aData are presented as Mean ± SD, median (25%-75%), or frequency (percentage).
bStudent t test or Mann-Whitney U test for continuous variables.
cχ2 Test or Fisher exact test for categorical variables.
scores of the LLIS had the strongest correlations between the
LYMQOL functional and appearance scores (from 0.75 to
0.82). There was also strong correlation between the phys-
ical domain of the LLIS and the functional domain of the
LYMQOL (r = 0.76).

The functional and symptom domains of the EORTC-QLQ
C30 were strongly correlated with the total score of the LLIS
(r = −0.85; r = 0.79, respectively) but not with the domains of
the LLIS. There were moderate correlations between all domains
of the LLIS and the functional and symptom domains of the
EORTC-QLQ C30 (ranging from 0.67 to −0.74).

There were moderate correlations between all domains of the
LLIS and the Quick DASH, ranging from 0.68 to 0.74. The
total score of the LLIS had a strong correlation with the Quick
DASH (r = 0.84).
Table 2 • Descriptive Statistics,a Internal Consistency, a
LLIS Scores

First Test (n = 78) Test-Retest (n = 26)

LLIS physical 9.80 ± 4.78 11.07 ± 3.55
LLIS psychosocial 7.30 ± 5.06 9.00 ± 5.29
LLIS functional 7.85 ± 4.75 8.73 ± 3.96
LLIS total 24.74 ± 12.46 28.73 ± 10.67

Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient; LLIS, Ly
aData are presented as Mean ± SD.
bP < .05.

Quality of Life in Lymphedema
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DISCRIMINANT VALIDITY TESTING

In Table 6, the total score on the LLIS and the scores of all do-
mains are compared between lymphedema and nonlymphedema
groups. There were significant differences in the total score of the
LLIS and in the scores of all domains between participants with
and without lymphedema (P < .05).

n Discussion

Based on the results of the present study, the Turkish version of
the LLIS is a reliable and valid instrument to measure the impair-
ment of HRQoL for Turkish breast cancer survivors with BCRL.
The Turkish LLIS is an acceptable and capable tool to obtain infor-
mation on the physical, functional, and psychosocial dimensions
nd Test-Retest Reliability of the LLIS

Consistency Test-Retest

Cronbach’s α ICC 95% CI P b

.78 0.88 0.76–0.94 <.001

.77 0.93 0.86–0.97 <.001

.76 0.85 0.70–0.93 <.001

.89 0.91 0.82–0.96 <.001

mphedema Life Impact Scale.
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Table 3 • Floor and Ceiling Effects of LLIS in
Patients With Lymphedemaa

LLIS Domains

Floor Ceiling

n % n %

LLIS physical 99 21.5 24 5.1
LLIS psychosocial 200 42.7 37 7.9
LLIS functional 107 27.43 34 8.71

Abbreviation: LLIS, Lymphedema Life Impact Scale.
aData are presented as frequency (percentage).

Table 4 • Factor Analysis of the LLISa

LLIS Domains
LLIS

Questions Factor 1 Factor 2 Factor 3

LLIS physical Q1 0.643
Q2 0.844
Q3 0.536
Q4 0.802
Q5 0.534
Q6 0.426

LLIS psychosocial Q7 0.736
Q8 0.554
Q9 0.505
Q10 0.751
Q11 0.521
Q12 0.502

LLIS functional Q13 0.690
Q14 0.787
Q15 0.767
Q16 0.521
Q17 0.401

Eigenvalues 6.44 1.66 1.38
Explained variance
(%)

37.85 9.76 8.11

Abbreviation: LLIS, Lymphedema Life Impact Scale.
aFactor loadings >0.40 are shown. Keiser-Meyer-Olkin measure of sampling
adequacy = 0.842, Bartlett test P < .001.
of HRQoL in breast cancer survivors with BCRL. This is the first
study to evaluate the validity of Turkish LLIS using disease-
specific questionnaires. The present study is also the first study
to reveal the discriminant validity in HRQoL between Turkish
breast cancer patients with and without lymphedema.

Over the past 3 decades, HRQoL has been accepted as an es-
sential concept in healthcare.28 It has been reported that contem-
porary breast cancer management has focused on HRQoL of
survivors as well as the survival rate.29 In breast cancer survivors,
lymphedema is a common problem and might cause significant
loss of HRQoL by impairing the activities in daily living and lim-
iting the participation in work and leisure activities.2,29,30 Based
on a systematic review investigating the self-reported HRQoL in
patients with BCRL, body image and physical, psychological,
and social functions were reported as the most affected domains
of HRQoL.2 The assessment of HRQoL is difficult because it is
influenced by various factors including cultural, personal, and re-
ligious aspects of life.28 To detect specific issues related to lymph-
edema and to determine the significant differences between
baseline and posttreatment values or alterations in lymphedema
prognosis, the use of lymphedema-specific instruments for inves-
tigating HRQoL has been suggested.2

There are a limited number of lymphedema-specific instru-
ments to examine the influence of lymphedema on HRQoL
in Turkish patients.10,15 The LLIS has been validated as a
condition-specific questionnaire for the assessment of the im-
pact of lymphedema on various dimensions of HRQoL.12,13

Unlike other condition-specific questionnaires for lymph-
edema, the LLIS includes a question regarding the infection
occurrence and a scoring calculator (developer L. Hodgkins;
Hartford Hospital Rehabilitation Network).12,13 The clinical
importance of the scoring calculator has been considered as
the calculation of an impairment percentage from a total score
on the LLIS.14 The LLIS version 2 also includes a question
about the knowledge of lymphedema treatment. Based on previ-
ous reports revealing positive associations between knowledge
and management behaviors,31,32 knowledge is considered an
important indicator of present cognitive ability of patients to
perform essential self-care activities.13 For these reasons, our
purpose was to perform the psychometric evaluation of the
Turkish version of the LLIS (version 2) in breast cancer survi-
vors with lymphedema.

Standardized and validated instruments are needed to com-
pare the findings of the studies both nationally and internation-
ally.19 Where a cross-cultural adaptation is required, the original
instrument should be translated and adapted into the target
380▪Cancer NursingW, Vol. 43, No. 5, 2020
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language considering all stages of the adaptation and valida-
tion process.19 However, there is no international consensus
on the cross-cultural adaptation process of self-reported instru-
ments.19 In the present study, the translation and validation pro-
cess was based on the previous guidelines.18,19

In the present study, the reliability of the questionnaire
ranged from strong to very strong. For the domains of the orig-
inal LLIS version 2 questionnaire, Cronbach’s α coefficients
were reported as .85 to .95.13 The ICCs for the total score of
the Turkish LLIS and for the scores of physical, function, and
psychological domains revealed strong to very strong test-retest
reliability, comparable to the original questionnaire (ICC = 0.82-
0.94).13 Similar results were reported by Haghighat et al,14 who
revealed that the Persian version of the LLIS had strong to very
strong internal consistency (Cronbach’s α from .85 to .88) and
test-retest reliability (ICC from 0.85 to 0.98).

In the present study, exploratory factor analysis was per-
formed to explore the factor structure of the Turkish LLIS.
Similar to the structure of the original scale, the exploratory
factor analysis determined 3 significant factors, namely, phys-
ical, psychological, and functional. Similar to the present
study, 3 factors with eigenvalues greater than 1 were observed
in the Persian version of the LLIS (version 1). However, based
on the exploratory factor analysis, the item for the infection
occurrence in the Persian LLIS (version 1) was placed in differ-
ent subscale (functional subscale) unlike the original scale.14

Furthermore, it was reported that the infection occurrence
item was placed to a separate subscale because the internal
consistency of the physical subscale reduced.12,13

Consistent with the original study of the LLIS,13 there were
weak correlations between the severity of edema and the total and
Orhan et al
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Table 5 • Criterion Validity of the LLIS

Lymphedema
Patients (n = 78)

LYMQOL
Functional

LYMQOL
Appearance

LYMQOL
Symptoms

LYMQOL
Emotion

EORTC-QLQ
C30

Functional

EORTC-QLQ
C30

Symptom
Quick
DASH

Limb Volume
Difference

LLIS physical 0.76a 0.65a 0.68a 0.60a −0.71a 0.68a 0.74a 0.36b

LLIS psychosocial 0.62a 0.62a 0.58a 0.52a −0.74a 0.67a 0.68a 0.36b

LLIS functional 0.75a 0.75a 0.64a 0.62a −0.73a 0.67a 0.74a 0.30b

LLIS Total 0.82a 0.79a 0.73a 0.69a −0.85a 0.79a 0.84a 0.39a

Abbreviations: EORTC-QLQ C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; LLIS, Lymphedema Life
Impact Scale; LYMQOL, Lymphedema Quality of Life; Quick DASH, Quick Disability of Arm, Shoulder and Hand.
aCorrelation is significant at .01 level.
bCorrelation is significant at .05 level.
subscale scores of the Turkish LLIS in the present study. Previous
studies have revealed that there was a weak correlation between
the severity of lymphedema and the quality of life or functional
level.11,23,33,34 In the reliability and validity studies of the Upper
Limb Lymphedema 27 and LYMQOL,11,23 there was no corre-
lation between the quality of life and edema severity. Previous
studies33,34 have reported that functional limitations and symp-
toms appeared to be more strongly correlated with the quality
of life than the severity of lymphedema. Similar to the original
study,13 the criterion validity of the Turkish LLIS was con-
firmed against the valid and reliable questionnaires including
LYMQOL, EORTC-QLQ C30, and Quick DASH.10,21,22

Moderate to strong correlations were also found between the
scores of the LLIS and those of LYMQOL, EORTC-QLQ
C30, and Quick DASH. In a previous study,14 strong correla-
tions were found between the total score of the Persian LLIS
and EORTC-QLQ C30.

Similar to the validation study of the original LLIS,12,13 we
demonstrated that the Turkish LLIS could differentiate between
breast cancer patients with and without lymphedema. As the
LLIS focuses on the symptoms of lymphedema rather than other
upper limb impairments related to breast cancer treatments12

and has lymphedema-specific wording,12 breast cancer survivors
without lymphedema tended to mark the “0—no impairment”
answer. In contrast to our findings, a study investigating the
psychometric properties of the Persian LLIS reported a non-
significant difference in the score of the psychosocial subscale
between lymphedema and nonlymphedema groups.14 The au-
thors indicated that this nonsignificant difference might be related
to multiple factors including personal, family, and social problems
regarding the presence of breast cancer.14
Table 6 • Discriminant Validity of the LLISa

LLIS

Lymphedema Nonlymphedema

P b(n = 78) (n = 35)

LLIS physical 10.0 (6.0–13.0) 1.0 (0.0–2.0) <.001c

LLIS psychosocial 7.0 (3.0–10.2) 2.0 (1.0–3.0) <.001c

LLIS functional 7.0 (4.0–13.0) 1.0 (0.0–1.0) <.001c

LLIS total 24.0 (14.7–35.2) 4.0 (3.0-6.0) <.001c

Abbreviation: LLIS, Lymphedema Life Impact Scale.
aData are presented as Median (25%–75%).
bMann-Whitney U test for continuous variables.
cP < .05.
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The adaptation process based on international guidelines,
the investigation of different aspects of validity and reliability,
and inclusion of participants without lymphedema were the
strengths of the present study. Criterion validity was determined
with LYMQOL, which is a disease-specific quality-of-life ques-
tionnaire. However, previous studies have reported that the
Turkish versions of LYMQOL and LYMPH-ICF were corre-
lated with the generic quality-of-life questionnaires, namely,
NottinghamHealth Profile and Short Form 36, respectively.10,15

Furthermore, the present study also revealed the discriminant va-
lidity of Turkish LLIS.

The present study had some limitations. First, patients were
recruited from one center, and this may influence the generaliz-
ability. However, patients from all regions of Turkey are referred
to the university hospital oncology clinic, as it is one of the largest
clinics in Turkey. A second limitation is that the responsiveness
of the Turkish LLIS has not been investigated. Further research
is needed to evaluate the responsiveness of the Turkish version
of the LLIS.
Implications for Clinical Practice and
Research

It has been reported that BCRL is one of the most burdensome,
feared, and distractive complications after breast cancer treatment
because of its progressive prognosis.35 As reported by Hidding
et al,35 it is a common misconception that BCRL will recover
over time, resulting in inadequate evaluation and monitoring of
this complication. Healthcare providers should be aware that it
is essential to provide special multidisciplinary attention to breast
cancer survivors starting from the early postoperative period for
early detection and prevention of BCRL.36

Health-related quality of life is an important outcome mea-
sure for the patients with BCRL. Based on the result of the pres-
ent study revealing the weak correlation between the severity of
lymphedema and HRQoL, all patients with BCRL should be
screened in terms of the impairment in HRQoL rather than only
those with severe lymphedema. Furthermore, the most effective
and patient-specific treatment program may be planned after
the determination of the influenced aspects of HRQoL. The
Turkish LLIS is a condition-specific instrument to detect the im-
pairments of HRQoL in patients with BCRL. However, health-
care providers should take into account that HRQoL can be
Cancer NursingW, Vol. 43, No. 5, 2020▪381
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influenced by other prevalent upper limb impairments related to
the breast cancer treatment including persistent pain, decreased
strength, impaired shoulder range of motion, and altered muscle
recruitment patterns and scapular/shoulder biomechanics. For this
reason, patients should be instructed to distinguish between the
impact of BCRL and other upper limb impairments when rating
the items of the Turkish LLIS.
n Conclusion

The present study provides the evidence to support psychometric
properties of the Turkish LLIS for patients with BCRL. The doc-
umentation of HRQoL of patients with BCRL is needed to pro-
mote effective multidisciplinary treatment strategies. Therefore,
healthcare providers can now use the Turkish LLIS in clinical
practice and for the research purposes to evaluate the physical,
functional, and psychological impairments in HRQoL in pa-
tients with upper limb lymphedema. However, future research
should address the validity of the Turkish LLIS in patients with
leg lymphedema, and its responsiveness to the treatment-related
changes should be investigated.
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