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Abstract

Background: The use of disease-specific scales would be more valuable for the evaluation of the effects of lymphedema. To manage
accordingly, and maintain the optimum quality of life of ymphedema patient, a validated outcome measure is helpful.

Objective: To investigate the reliability and validity of Bangla Version of Lymphedema Life Impact Scale Version 2 (B-LLIS V2).
Materials and Methods: A structured process that included translation, verification, compromise assessment, reverse translation,
feedback, and final correction. B-LLIS V2 reliability and validity were conducted on 52 lymphedema patients. The reliability was
evaluated by performing internal consistency and test—retest analyses. Its validity was assessed by comparing the B-LLIS V2 with
other scales implying Pearson’s correlation.

Results: Internal consistency with Cronbach’s alpha was 0.92 for total score and 0.79, 0.82, 0.80 and 0.78 for physical,
psychosocial, functional, and infection respectively. The calculated overall tool score in Intra-class correlation co-efficient (ICC) for
test-retest reliability was 0.94 and among subscales, the scores were 0.92, 0.95, 0.91 and 0.93 for physical, Psychosocial, functional,
and infection respectively, which signified substantial reliability. The overall values of Pearson’s correlation coefficient for the
construct validity were 0.91, 0.78 and 0.86 against reference standard Bengali SF-36 Health Survey, Bangla version of the Boston
Carpal Tunnel Questionnaire and Bangla Start Back Screening Tool, and they all were statistically significant.

Conclusions: B-LLIS V2 is a valid and reliable tool for the assessment of impairment due to lymphedema.
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Introduction

The term “lymphedema” is often used to describe an overgrown
limb regardless of the underlying etiology; 25% of referred
patients with “lymphedema” do not have the disease.'? Lymph-
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include the color and temperature of the skin, the nature of
implantation of hair. These signs, together with a history of the
development of the edema, provide sufficient information to
allow us to treat the patient appropriately. Lymphedema may

present with swelling, pain, limited motility in the extremities,
recurrent infections, functional disabilities, and psychosocial
problems. As a result, the daily activities may become difficult
with impaired quality of life (QoL).** Accurate information on
health-related QoL outcomes among patients with lymphedema
is critically needed to determine evidence-based decision
making, indicating the impact of disease on survivors’ lives.
Due to the special symptoms and difficulties of the patients with

edema is the swelling of soft tissues due to accumulation of
lymph, the fluid carried in the vessels that accompany arteries
and veins like the later possess smooth muscles and valves to aid
in centripetal flow of lymph.

It is important to accurately determine if a patient has lymphede-
ma so that, the individual is managed correctly.> However,
treatment is started based on clinical signs. These are many and
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lymphedema, it is important to use a questionnaire developed
specifically for patients suffering from this chronic condition.®

The Lymphedema Life Impact Scale version 2 (LLIS version 2)
is a tool of condition specific outcome measure for lymphede-
ma, developed to evaluate the physical, psychosocial, and
functional effects of lymphedema. Unlike other scales used for
the evaluation of lymphedema, it questions the incidence of
infection, which is a frequent and important complication of
lymphedema. The scale consists of 18 items in four subscales:
physical (6 items), psychosocial (6 items), functional (5 items)
and infection rate (1 item). Each item is scored from 0 to 4, with
higher scores denoting greater severity. It can be used for any
extremity lymphedema. The validity and safety studies of the
original English version have been conducted by Weiss and
Daniel.” This type of instrument needs to be translated in other
languages so that, it can be applied in other countries and
contexts. Bangladesh is one of the lymphatic filariasis endemic
countries in the world and moreover, there are many cases of
cancer related lymphedema.®’ In the present study, we aimed to
investigate the validity and reliability of the Bangla version of
the LLIS version 2 in Bangladeshi population.

Materials and Methods

A total of 52 patients with lymphedema who were attended to,
and referred from the other department to the outpatient depart-
ment of the Physical Medicine and Rehabilitation of Khwaja
Yunus Ali Medical College and Hospital, Enayetpur, Sirajganj
and the National Institute of Cancer Research and Hospital
between January 2021 and December 2021 were included. The
patients were 18 years and older, having either upper or lower
limb, bilateral or unilateral lymphedema, and able to read,
speak, and comprehend in the Bangla language. The patients
with any extremity insufficiency due to orthopedic or neurolog-
ical reasons, and life-threatening or terminal illness were
excluded.

Age, sex, occupation, height, weight, additional diseases,
history of cancer, swelling in the affected extremity, tightness,
heaviness, stiffness, pain, and numbness were questioned. The
location, etiology, and stage of lymphedema were recorded.
The circumference measurements of the affected and ipsilateral
extremity were made. The points of measurement were
determined as the metacarpophalangeal joint, the wrist, the 10
cm distal and the proximal parts of the elbow in the upper
extremity, and metatarsophalangeal joint, the ankle, the 10 cm
distal and the proximal parts of the knee in the lower extremity.
The differences between the extremities were recorded in cm.

Permission of the author of the LLIS Version 2 scale was
obtained for translation into Bangla. As the first step, the scale
was translated into Bangla independently by two researchers
who had specialty in Physical medicine and Rehabilitation and
one translator who had advanced experience in the English
language. The translations included differences in some words,
although they referred the same meaning. Therefore, a synthesis
of the most appropriate matches in the Bangla and those fitting
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best in English was made. The final adaptation was performed
via comparison of the original English scale to the Bangla scale.
For pilot testing, cognitive debriefing was performed with 10
patients. During a cognitive debriefing interview, participants
were asked to identify any words that were difficult to under-
stand and explain in their own words the meaning of each
sentence in the questionnaire. This procedure evaluated the
feedback about how clearly the questions of the scale was
understood and how they could be better expressed. The final
version of the scale was constructed based on these feedbacks.
All the patients included in the study, filled out the LLIS
Version 2 scale under the guidance of a supervisor in the
hospital setting.

For the reliability analysis, the internal consistency and the
test-retest reliability were measured. To evaluate the internal
consistency, the Cronbach’s alpha values were calculated for
the total scale and for the subscales. A Cronbach’s alpha coefti-
cient of >0.7 was accepted as internally consistent. The test
retest reliability was evaluated using the intra class correlation
coefficient (ICC). The content validity of the Bangla version of
LLIS Version 2 (B-LLIS version 2) was assessed by Index of
content validity (ICV), which was done through calculation of
responses by the 3 experts for each question. Each expert rated
each item as 1 (agree), 0 (undetermined) or -1 (disagree). The
ICV of each item was then calculated using summation of
scores from each expert divided by the number of experts. The
Construct validity was attained to see validity, by comparing
the Bengali Short Form-36 (SF-36) Health Survey, Bangla
version of the Boston Carpal Tunnel Questionnaire (B-BCTQ)
and Bangla Start Back Screening Tool (B-SBST) with Bangla
version of LLIS Version 2 (B-LLIS version 2) by examining
Pearson correlation coefficient in between.!*!? A p value of <
0.05 was considered statistically significant. The statistical
analysis was performed using the IBM SSPS version 22.0
software.

A written informed consent was obtained from each participant.
The study protocol was approved by Institutional Review
Board of Khwaja Yunus Ali Medical College, Sirajganj. The
study was conducted in accordance with the principles of the
Declaration of Helsinki.

Results

The majority of the study population were female. In the upper
extremity, lymphedema was present 90.6% in female and 9.4%
in male patients and in the lower extremity it was 95% in female
and 5% in male patients. In the upper extremity lymphedema
group, 6.2% of the patients had primary lymphedema and
93.8% had secondary lymphedema and, for the lower extremity
the value were 15% and 85% respectively. Among the patients
with upper extremity lymphedema, the etiology of secondary
lymphedema included breast cancer in 87.5% patients and, in
the lower extremity it was Carcinoma pelvic region in 40%
patients. The demographic and clinical characteristics of the
patients displayed in Table 1.
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Table I: Demographic and clinical characteristics of the participants

Upper extremity group (n=32) Lower extremity group (n=20)
n % median Min - n % median Min -
max max
Age (year) 32 52 29 -73 20 54 31 -80
Gender
Female 29 90.6 19 95
Male 3 9.4 1 5
BMI 30 18 -45 32 22 -53
Etiology
Primary 2 6.2 3 15
lymphedema
Secondary 30 93.8 17 85
lymphedema
Breast cancer 28 87.5
Obesity 2 6.25 2 10
Trauma 3 15
Carcinoma of 8 40
pelvic region
Filariasis 4 20
Lymphedema stage
Stage | 2 6.3 3 15
Stage 2 27 84. 4 16 80
Stage 3 3 9.3 1 5
Abbreviations: BMI-body mass index
Reliability Validity

Internal consistency with Cronbach’s alpha (o) reliability for
Bangla version of LLIS version 2 was 0.92 in total score and
0.79 in physical, 0.82 in psychosocial, 0.80 in functional, and
0.78 in infection subscale. Alpha should be >0.7, which was
standard for all scores.'?

The calculated overall tool score in Intra-class correlation
co-efficient (ICC) for test-retest reliability for B-LLIS version 2
was 0.94 and, the scores were 0.92, 0.95, 0.91 and 0.93 in
subscales Physical, Psychosocial, functional and infection
respectively, which signified substantial reliability (Table IT).!

Table II: Reliability co-efficient for the domains of Bangla

The calculated Index of content validity (ICV) showed 100%
content validity of the final B-LLIS version 2. Whereas, the
construct validity of Bangla version of LLIS version 2 was
examined by Pearson’s correlation co-efficient between the
scales and found negative correlation indicating positive associ-
ation among them. The overall tool scores were 0.91, 0.78, 0.86
against reference standard the Bengali Short Form-36 (SF-36),
B-BCTQ and, B-SBST. All of the items were statistically
significant (p<0.001) (Table III).

Table III: Construct validity of the Bangla version of LLIS
version 2

version of LLIS Version 2 Validity Pearson’s correlation p -value
comparing tool co -efficient  (Overall)
Domains Cronbach’s ¢ ICC  95% CI P Bengali SF -36 0.91 <0.001
B-BCTQ 0.78 <0.001
Physical 0.79 0.92 0.89-0.96 <0.001
B-SBST 0.86 <0.001
Psychosocial ~ 0.82 0.95 0.92-0.98 <0.001
Functional 0.80 0.91 0.87-0.93 <0.001 Abbreviations: Bengali SF-36 - Bengal} Short Form-36 (SF-36)
Health Survey, B-BCTQ - Bangla version of the Boston Carpal
Infection 0.78 0.93 0.89-0.95 <0.001 Tunnel Questionnaire, B-SBST - Bangla Start Back Screening
Tool
Total 0.92 0.94  0.91-0.96 <0.001 The correlation is significant at 0.01 level.
Abbreviations: ICC- Intra-class correlation co-efficient, The final Bangla version of LLIS version 2 after the assessment

Cl-confidence interval

of reliability and validity showed in Figure 1.
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Figure 1: Bangla Lymphedema Life Impact Scale version 2

Discussion

The lymphedema is a chronic condition that can cause many
impairments, limitations of activity, and infections that interfere
the QoL. So, there is an obligation to record and compiling of
the functional outcomes and impairment scoring for the rehabil-
itation recompense, and it is expected having both of a
lymphedema-specific outcome measure and the one for estima-
tion of the impairment level. Here, 0 means ‘no impairment’
and 4 means ‘severe impairment’. The question regarding
infection scoring 0 for ‘no episodes of infection’ and 4 to 4+ for
‘episodes of infection in the past year’.” The Bangla version of
LLIS version 2 is owning the same requisites that are provided
by the original one.

The appraisal properties for a critically claiming tool are easily
administrable, reproducible, valid, reliable and responsive to
clinical evolution." The B-LLIS version 2 (Figurel) takes
roughly 10 minutes to be completed, so it doesn’t impose any
strain to the patients and researchers. Reliability and validity
are the essence of the quality assessment. A reliable instrument
gives the same result on diverse occasions. Test-retest and
internal consistency are two main established points of reliabili-
ty as a measurement tool in the evaluation of patient.

In this study, we have strived to translate the original version of

the LLIS version 2 into Bangla for native Bangladeshi patients
with lymphedema and to evaluate its validity and reliability. It
is showed in the results that the Bangla version of LLIS version
2 is a reliable, internally consistent, and valid questionnaire in
Bangladeshi patients with the lymphedema. Here the
Cronbach’s alpha value has been taken >0.7 for the complete
scale and each of the subscale. Furthermore, the total alpha
value of the scale, which has been 0.92 (>0.9), indicated a ideal
internal consistency of the scale which has been almost identi-
cal as Turkish version of LLIS (Cronbach’s alpha, 0.91).'

For the test-retest reliability of the scale, the statistical differ-
ence between the measurements at two different time points
need to be compared. Thus, the ICC should be determined. An
ICC value of >0.75 denotes a good, and a value of >0.9 denotes
a perfect reliability. This study has presented that all the values
of the scale and subscales have been >0.9 showing a ideal
reliability and the overall ICC is (0.94) in this study, which is
similar to that of Turkish (0.99) and Persian (0.96) version of
LLIS.!316

The construct validity of Bangla version of LLIS version 2 has
been examined by Pearson’s correlation coefficient. For the
evaluation of the construct validity, the outcomes of the newly
developed scale are compared to those of the previous scales,

202



KYAMC Journal

Vol. 13, No. 04, January 2023

and the relationship between them has been analyzed. A signifi-
cant correlation has been found between the LLIS version 2 and
its subscales with validated Bangla version of Physical function
subscale (PF-10) of SF-36, Bangla version of Boston carpal
tunnel questionnaire (B-BCTQ) for the upper extremity
lymphedema group and Bangla STaRT Back Screening Tool
(SBST) for the lower extremity lymphedema group.

The main limitation of the present study is the low number of
male participants. However, considering the pathophysiology
of lymphedema and clinical findings, there is no reason to
suggest a difference in the lymphedema-related problems
between sexes.

Conclusion

The Bangla B-LLIS version 2 was successfully validated in
Bangladeshi population. It could be useful for the clinicians,
researchers in this region for the complete and effective
management of Lymphedema of the any extremities and, can be
adopted by the different programs running in Bangladesh on
lymphedema like Bangladesh Lymphatic Filariasis Elimination
Programme. The disability certificate providers can use this
tool also.
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