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Abstract

Purpose

To evaluate the performance of the Cutaneous Leishmaniasis Impact Questionnaire (CLIQ)
using the EuroQol-5 Dimension (EQ-5D-3L) as a reference standard (criterion validation); to
evaluate the responsiveness of the instruments and estimate a cut-off point for the CLIQ to
be able to discriminate between high and low impacts of cutaneous leishmaniasis on
patients.

Methods

Between 2020 and 2022, a longitudinal validation study was conducted at a reference centre
for leishmaniasis in Brazil. The EQ-5D-3L and CLIQ questionnaires were administered
before, during and after treatment for cutaneous leishmaniasis. The correlation between the
instruments was assessed using Spearman’s correlation coefficient, responsiveness was
assessed using the Wilcoxon test, and CLIQ cut-off points were proposed based on results
of the EQ-5Q-3L, dichotomized between patients reporting no problems’ and 'some or
extreme problems’.

Results

There were satisfactory correlation coefficients between the two instruments before (-0.596)
and during treatment (-0.551) and a low correlation between the instruments after the end of
treatment (-0.389). In general, the responsiveness of the instruments was satisfactory. The
CLIC scores that maximized sensitivity and specificity for recognizing impaired health status
before and during treatment were 7 points and 17 points, respectively. However, at the end
of treatment, based on the results for the EQ-5D-3L, the CLIC was not able to discriminate
between individuals with high and low impacts of the disease.
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Conclusion

The CLIQ corresponds well with the EQ-5D-3L when applied before and during treatment
but does not seem to be appropriate for follow-up evaluations after the end of treatment.

Introduction

Cutaneous leishmaniasis (CL) is an infectious disease with a chronic course that is classified
into mucosal and cutaneous clinical forms. The latter form is subdivided into localized cutane-
ous, disseminated cutaneous, diffuse cutaneous, cutaneous-mucosal and cutaneous relapse.
The clinical presentation, in addition to being associated with host factors, has also been
shown to be related to the Leishmania species involved, with more than 20 different existing
species [1]. In view of the recognized limitations of investments in the diagnosis, treatment
and control of the disease, leishmaniasis is classified as one of the most neglected diseases in
the world [2]. In addition, the lack of surveillance and deficiencies in reporting systems in the
most affected countries significantly limit determining the real burden of disease. In Brazil,
according to estimates from the Ministry of Health, there was an annual rate of 7.7 cases per
100,000 inhabitants in 2021 [3].

Several studies have investigated the impact caused by the cutaneous form of leishmaniasis
on psychological [4, 5], social [5, 6], professional [5], and financial [7] aspects of those affected,
in addition to perceptions of treatment and access to health services by affected individuals [5,
8]. Furthermore, studies have demonstrated the deleterious effect of CL on the quality of life of
people affected by the disease [9-11], increasing the levels of anxiety and depression even
among children and adolescents [12].

The perceptions of health and disease status and quality of life of these patients have been
assessed using two types of instruments: generic questionnaires, such as the Revised Iliness Per-
ception Questionnaire (IPQ-R) and the World Health Organization Quality of Life-26 (WHO-
QOL-26), which assess the general health status of the respondent, mainly their physical and
mental state [13], and questionnaires specific to skin diseases, such as the Dermatology Life
Quality Index Questionnaire (DLQI) [13, 14], Family Dermatology Life Quality Index (FDLQI)
[15], and Psoriasis Life Stress Inventory (PLSI) [13].

Recently, a specific questionnaire to assess the social, physical, occupational, economic and
emotional impacts of CL was developed and validated for the Brazilian population [15]. The
items on the Cutaneous Leishmaniasis Impact Questionnaire (CLIQ) were developed based on
the clinical presentation and social context of the disease; as such, in theory, the CLIQ is the
most appropriate instrument to measure the impact of the cutaneous form of leishmaniasis
because it considers social, physical, occupational, economic and emotional aspects. In addi-
tion to its scope, the CLIQ provides a numerical result that represents the impact of the disease
perceived by patients, allowing, for example, a comparison of data between health services and
between patients receiving different treatments [15]. However, as this questionnaire was not
compared to any other in its development and validation process, the criterion validity of the
CLIQ, i.e., the relationship between the scores of this instrument and the scores of another pre-
viously validated instrument, has not been determined. For the same reason, cut-off values to
discriminate between low and high impacts of the disease have not yet been established for this
instrument. Another important step for the successful complete psychometric validation of
this instrument is an evaluation of responsiveness, i.e., the ability of the CLIQ to detect changes
in quality of life when there is a change in the individual’s health status.
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Another instrument widely used to assess quality of life is the EuroQol-5 Dimension (EQ-
5D). It is a nondisease-specific questionnaire that evaluates general quality of life in five dimen-
sions, i.e., mobility, self-care, usual activities, pain/discomfort, and anxiety/depression, mea-
suring three levels of impairment ('no problems’, ’some/moderate problems’, and ’extreme’
problems) and a visual analogue scale (VAS) [16, 17]. This instrument, developed by the Euro-
Qol Group, has been translated and validated for most languages, including for the Brazilian
population [18-20]. The EQ-5D-3L is a three-level version of the EuroQol 5 Dimensions (EQ-
5D) [21]. Despite being a widely used questionnaire with well-established psychometric mea-
sures [22, 23], even among patients with different skin conditions [24], its performance has
never been evaluated in a population of patients with leishmaniasis.

In view of the lack of longitudinal evidence to define the psychometric properties of the
recently developed CLIQ and the already widely validated performance of the 5D-3L EQ, the
objective of this validation study was to evaluate the performance of the CLIQ using the 5D-3L
EQ as the reference standard (criterion validation).

Methods
Study design

This was a prospective study on measurement properties based on interviews with individuals
with CL.

Setting and participants

The study was conducted at a leishmaniasis referral centre, Instituto René Rachou, Fundagio
Oswaldo Cruz, in Belo Horizonte, Minas Gerais, Brazil, from October 26, 2020 to May 31,
2022. The participants were consecutive patients aged above 12 years with a parasitologically
confirmed diagnosis of CL who agreed to participate in the study. No exclusion criteria were
applied for recruitment. Ethics approval for the study was granted by the Ethics Committee on
Human Research of the Rene Rachou Institute, Fundagiao Oswaldo Cruz (CAAE protocol #
28929220.0.0000.5091; approval number 3,918,626, March 16, 2020). written informed con-
sent was obtained from each participant prior to data collection. Informed permission was
obtained from parents of participants under 18 years old and verbal consent was obtained
from children prior to participation.

The sample size was estimated based on the minimum desired correlation between the
two instruments (EQ-5D-3 L and CLIQ) [25, 26]. Thus, to estimate a medium correlation
coefficient using an alpha of 0.05 and power of 90% and considering a minimum correla-
tion coefficient of 0.4 (moderate correlation) [27], the estimated sample size was 62 sub-
jects. To account for eventual loss to follow-up, approximately 25% extra participants were
included.

Variables and data measurements

Structured interviews were conducted by five trained researchers. Each participant was asked
to answer a general questionnaire that collected sociodemographic information and the Brazil-
ian version of the EQ-5D-3L and CLIQ. Information on medical treatments and clinical data
was obtained from medical records.

The EQ-5D-3L provides a descriptive profile, and each health status problem is represented
by a unique five-digit code based on severity in each dimension, ranging from no problem in
any dimension (11111) to extreme in all dimensions (33333), enabling 243 different health
states. Based on Minas Gerais (Brazil) population preference weights determined through the
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time trade-off approach [20], values ranging from -0.097 to 1 were attached to each of the EQ-
5D-3L health states and were matched to each health status in the present study.

The CLIQ is composed of two scales (1: CL general impacts and perceptions about health ser-
vices and 2: Treatment) with a total of 25 items scored on a scale from 0 to 4, yielding a total
score that ranges from 0 to 100 points. When presenting two underlying constructs, the two
scales’ scores are evaluated separately.

For both questionnaires, data were collected at three time points considering different clini-
cal conditions: 1) before treatment, 2) during treatment (the period between the first dose to
30 days after the end of the last dose), and 3) at least 60 days after the last treatment dose. For
the assessment carried out before the start of treatment, only the domain CL general scale of
CLIQ impacts was used in the analysis, with the total score ranging from 0 (best health) to 72
(worst health).

Statistical methods

For the descriptive analysis, measures of central tendency and dispersion were calculated for
the quantitative variables, and absolute and relative frequencies were calculated for the cate-
gorical variables.

Statistical hypothesis tests were analysed with non-parametric tests once data were not nor-
mally distributed. The relationships between the CLIQ and the values derived from the EQ-
5D-3L at the three time points were examined using Spearman’s correlation coefficient. Coeffi-
cients <0.3 were considered weak correlations, 0.30-0.50 were considered moderate correla-
tions, and >0.50 were considered strong correlations [28]. Friedman’s test for nonparametric
repeated measures was used to compare the values as well as the values of the impact of the dis-
ease measured by CLIQ at the three evaluation time points. Additional analyses were per-
formed to assess the effect of comorbidities on the results of CLIQ. A p value <0.05 was
considered statistically significant for all analyses. Additionally, to evaluate the stability of
CLIQ responses over time, the responses were compared using a 2-way mixed-effect model to
calculate the intraclass correlation coefficients (ICC). These methods were used to investigate
the criterion validity of the CLIQ, i.e., its degree of efficacy in predicting the health status of
individuals, taking into account the scores obtained with the EQ-5D-3L, which is considered
the gold standard instrument for such measurements.

Responsiveness, a measure of whether an expected improvement or deterioration over a
period of time is reflected in instrument scores, was tested by comparing groups based on the
following question asked before beginning treatment and after the end of treatment:

Question: In general, how do you rate your health status?
Response options: very good, good, moderate, poor or very poor.

The responses were compared at the two time points evaluated and categorized as
‘improvement in health status’ or 'worsening or maintenance of health status’.

Wilcoxon tests, accompanied by effect size (ES) and standard response mean (SRM) calcu-
lations, were performed to identify significant changes in the CLIQ and EQ-5D-3L scores
within each category. The SRM was used to indicate how responsive the questionnaires were
to changes, in which higher values would be expected for patients who rated their health status
as better at the end of treatment compared to that at baseline. SRM values of 0.2, 0.5, and 0.8
represent thresholds for small, moderate and large changes, respectively [29, 30].

To determine the cut-off points for the CLIQ to discriminate between high and low impacts
of the disease on patients, the responses to the EQ-5Q-3L dimensions were dichotomized into
patients reporting no problems (full health status: 11111) versus patients reporting some or
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extreme problems (any other health status); it was considered the gold standard to guide the
ROC curve analysis. Given equal weighting in sensitivity and specificity, the cut-off points
were determined considering the optimized sensitivity and specificity values.

All analyses were performed using SPSS version 22. All data is organized and structured to
being findable, accessible, interoperable, and reusable. It is publicly available and can be down-
loaded from the Zenodo data repository (https://zenodo.org/records/10214556).

Results

A total of 78 confirmed CL patients, comprising 58 men (74.4%) and 20 women (25.6%)
between 15 and 85 years of age (mean 50.5 years + 17.3), responded to interviews conducted
before the start of treatment (baseline) and were included in the study. Of these participants,
68 (87.2%) had the localized form of CL, 5 patients each (12.8%) had the mucocutaneous and
disseminated forms. Three patients did not return to the outpatient clinic to start treatment,
and 28 were lost to follow-up after the end of treatment. Table 1 shows the characteristics of
the participants included in the study at baseline, that is, after confirmation of the diagnosis of
CL, before treatment.

The analysis of the EQ-5D-3L results showed mean utility scores before, during and after
treatment estimated at 0.786 (+ 0.153), 0.823 (+0.159) and 0.846 (+0.152), respectively, with a
significant difference between before and after treatment (p = 0.002); for the CLIQ, the means
were 20.56 (+13.62), 22.19 (+14.64) and 14.28 (+15.88) at the respective time points, with no
difference in the scores before and during treatment (p = 0.120) but between the measures per-
formed before and after treatment (p = 0.007). In the same sense, the ICC between scores
before and during treatment was high (ICC: 0.827; CI95% 0.728 to 0.890), indicating a stable

Table 1. Demographic characteristics of the patients before CL treatment.

Variables N=78
Age (years), mean + SD 50.5(17.3)
Sex (n.%)

Male 58 (74.4)
Female 20 (25.6)
Highest education level completed*®

Primary school or lower 33 (42.3)
High school 30 (38.5)
College or higher 9 (11.6)
Clinical form

Localized cutaneous leishmaniasis 68 (87.2)
Mucocutaneous leishmaniasis 5(6.4)
Disseminated leishmaniasis 5(6.4)

Number of lesions*

One lesion 52 (66.7)
Two lesions 9 (11.5)
Three to six lesions 11 (14.2)
More than six lesions 5(6.5)

Presence of secondary infection 5(6.4)

First CL episode 76 (97.4)
Presence of comorbidities 46 (59.0)

*variable with missing information, the sum of events does not add up to 100%.

https://doi.org/10.1371/journal.pone.0298988.t001
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Table 2. Criterion validity using Spearman’s rank correlation coefficient.
EQ-5D-5L (utility)
Before the start of treatment (n = 78) | During treatment (n = 75) | After the end of treatment (n = 47)

CLIQ -0.596° -0.551° -0.389°
P < 0.001 P < 0.001 P =0.007

? Pairwise correlation coefficients in the expected direction.

https://doi.org/10.1371/journal.pone.0298988.t1002

response of the CLIQ. The comparison between before and after treatment had moderate reli-
ability (ICC: 0.603; CI95% 0.354 to 0.756) while the reliability during and after treatment was
0.697 (CI95% 0.502 to 0.812).

When evaluating the influence of comorbidities in assessing the impact of leishmaniasis on
health-related quality of life, it was observed that the CLIQ score did not differ significantly
between patients with and without comorbidities at different assessment times. There was no
significant difference in the CLIQ scores before and during the treatment for patients with and
without comorbidities (p = 0.165 and p = 0.161, respectively). But this subgroup analysis
showed differences in CLIQ scores before and after treatment (p = 0.023 and p = 0.004, respec-
tively) and during and after treatment (p = 0.023 and p < 0.001, respectively).

The correlations between the values of these two instruments for determining the criterion
validity of the CLIQ, i.e., its ability to predict the health status of individuals, considering the
EQ-5D-3L as the reference standard, at baseline (before the beginning of treatment), during
treatment and after the end of treatment are provided in Table 2.

Regarding the comparison of health status before and during treatment, four patients
reported worsening, 25 perceived improvements, and 18 did not perceive changes. Thirty-one
patients did not participate in the interview during treatment. Considering only patients who
reported maintenance or worsening of their general health status, a significant change was
observed in EQ-5D-3L scores (p = 0.009) but not in CLIQ scores (p = 0.755) when comparing
the baseline scores with the end of treatment scores. Among patients who reported improve-
ments in their general health status, there was a significant change in CLIQ scores at these eval-
uation times (p = 0.006) (Table 3).

Before the start of treatment, 8 patients (10.3%) rated their health status for the five dimen-
sions of the EQ-5D-3L as 'no problems’; the remainder (89.7%) reported some limitation or

Table 3. Responsiveness of the CLIQ and EQ-5D-3L.

Items No.
EQ-5D-3L
Improved health status 25
Maintenance or worsening of 22
health status
CLIQ
Improved health status 25
Maintenance or worsening of 22
health status

* Mean change: posttreatment-before treatment

Before treatment After the end of treatment | Mean change SD at SD at ES | MRS" | p-value
(mean) (mean) b baseline change
0.762 0.829 0.066 0.178 0.156 0.373 | 0.424 @ 0.056
0.794 0.869 0.074 0.160 0.113 0.463 | 0.654 | 0.009*
23.56 14.73 -8.82 13.28 -8.820 0.664 | 0.590 | 0.006*
19.55 20.59 1.04 14.16 12.843 0.073 | 0.081 | 0.755

® SRM, standardized response mean: (mean baseline score — mean follow-up score)/(SD of change score)

*P <0.05

https://doi.org/10.1371/journal.pone.0298988.t003

PLOS ONE | https://doi.org/10.1371/journal.pone.0298988  February 23, 2024 6/11



PLOS ONE

Quality of life in cutaneous leishmaniasis: EQ-5D-3L and CLIQ questionnaires

A)

Sensitivity

ROC Curve B) ROC Curve (c) ROC Cusve :
- 1 ]
> 7 7
08 o
08 oF fe
£ f P >
k- )
¢ 5
s
AUC: 0.820 @ o [ AUC: 0.700 @ o AUC: 0.454
CI95%: 0.677 - 0.963 \ CI95%: 0.573 - 0.827 C195%: 0.305 - 0.602
p = 0.003 — p = 0.007 p=0.618
J
A
0, 0.2
T T T T T 0 T T T T
o4 os o 10 00 02 04 08 08 10 00 02 04 os o 10
1 - Specificity 1 - Specificity 1 - Specificity

Fig 1. Receiver operating characteristic curves (ROC curves) for CLIQ cut off scores based on health status. (A) Before treatment, (B)
During treatment, (C) After the end of treatment. AUC: area under the curve; CI: confidence interval.

https://doi.org/10.1371/journal.pone.0298988.9001

problem in at least one of the following aspects: mobility, personal care, usual activities, pain
or discomfort, anxiety and depression. During treatment, 21 patients (26.9%) reported a full
health status, decreasing to 12 patients (15.4%) after the end of treatment. By parameterizing
these results with the CLIQ scores for before, during and after treatment, ROC curves were
obtained (Fig 1).

Using the health status defined by the EQ-5D-3L as a reference, the discriminatory power
of the CLIQ in the prediction of no problems versus some or extreme problems was evaluated.
For the time points before and during treatment, the CLIC performance was considered statis-
tically significant (AUC: 0.820 95% CI 0.677-0.963, p = 0.003; and 0.700 95% CI 0.573-0.827,
p = 0.007, respectively). However, in the interview at the end of treatment, based on the EQ-
5D-3L scores, the CLIC was not able to discriminate between individuals with high and low
impacts of the disease (AUC: 0.454 CI95% 0.305-0.602, p = 0.618).

The CLIC score that was related to the best accuracy for the recognition of some
impairment of health status (sensitivity 75.0% and specificity 85.7%, positive and negative pre-
dictive values of 37.5% and 96.7%, respectively) before treatment was 7 points. Based on this
observation, it is possible that values from 0 to 7 indicate a low impact of the disease (or the
equivalent of a full health status) and that values above 7 identify patients with a high impact
(or equivalent to some degree of impairment of health status). For evaluations performed dur-
ing treatment, the cut-off point that maximized sensitivity (71.4%) and specificity (70.2%) was
17 points (positive and negative predictive values of 46.8% and 86.9%, respectively). As the cor-
relation between the CLIQ and the EQ-5D-3L after the end of treatment was very low and the
ROC curve was unable to discriminate between subjects who perceived high or low impacts of
the disease, a cut-off score was not calculated for this time point.

Discussion

There were some important findings in this study. This was the first study to apply the EQ-5D-
3L questionnaire to investigate the health status of patients with CL. In addition, the validity of
the CLIQ quality of life questionnaire was investigated in a population different form that for
which the instrument was developed, using the EQ-5D-3L, an instrument with well-estab-
lished psychometric properties, as a reference parameter [31-33].

We found satisfactory correlation coefficients between these instruments before and during
treatment, indicating a relationship between the general health status perceived by the patients
and the impact caused by the disease. The area under the curve (AUC) provides an estimate of
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the probability of correctly classifying a subject at random (test accuracy). In this study, the
ROC curve results indicated that individuals with CL, when recognizing impairment in their
health status, also perceive an impact of this disease on their quality of life; this occurred for
82% of participants before beginning treatment and for 70% of participants during treatment.
Notably, the correlation was inverse because the instruments have opposite directions: for the
CLIQ, higher scores indicate a greater impact of the disease and treatment, and for the EQ-5D,
higher utility values are considered ideal. However, there was a low correlation between the
instruments after the end of treatment, potentially indicating that factors other than CL proba-
bly influence the health status of the individuals at this time point. Although the correlation
between the two instruments was significant and satisfactory, in general, the reference values
for the correlation coefficients presented in the scientific literature are arbitrary and should be
used with caution [34].

The CLIQ showed stable results before and during treatment, with less consistency when
comparing before and after treatment, exceeding 10% between the two assessments of ICC.
The course of treatment could cause fluctuations in the responses and important differences in
the responses over time are expected considering any clinical change. In this study, the longi-
tudinal follow-up allowed verifying the responsiveness of the CLIQ; responsiveness is an
important measure to understand the ability of an instrument to detect changes in scores
based on changes in disease progression or in the clinical status of patients [35]. In this study,
the EQ-5D-3L was unable to identify a significant change in the health status of those patients
who reported improvements in this condition between baseline and the end of treatment.
Interestingly, this instrument identified a significant increase in utility values among those
patients who reported maintenance or worsening of their health status. In contrast, good
CLIQ responsiveness was identified, as the CLIQ successfully captured the positive changes
that correspond to improved health status, as suggested by the ES and SRM values. According
to the scientific literature, disease-specific scales, because they are more focused and adapted
to problems of particular importance to a target group of patients, are generally more respon-
sive than are generic measures of health status [36], which may explain the difference in per-
formance between the instruments. Thus, for future studies of a longitudinal nature, the CLIQ
is more appropriate.

The score defined as the cut-off point for the CLIQ varied based on the time point. In this
study, a cut-off point > 7 for the CLIQ assessed before the start of treatment showed very good
sensitivity to discriminate individuals with high and low impairment of quality of life. Simi-
larly, a cut-off point > 17 for the disease and treatment impact scales applied during treatment
was also able to discriminate these individuals, with good sensitivity and specificity. The litera-
ture emphasizes the importance of considering sensitivity the most important indicator to
minimize the chance of false-negative cases, increasing the ability of the instrument to identify
patients with true impairment [37].

Most study participants were identified as having a high perceived impact of CL. Until
recently, only 1 study had performed a similar analysis using the CLIQ, suggesting a cut-off
point at the median [7]. Thus, the current results are important because they allow compara-
bility of results between different populations; notably, the cut-off point at the median makes
external validity of the results unfeasible [38]. Although this questionnaire was specifically
tested in research context, it can also be used as an important measurement tool in clinical
practice once it is relatively quick to complete and easy to analyse.

The main limitation of the present study is that it was conducted in a single centre with a
relatively small number of patients. In addition to the relatively low number of patients, the
data at follow-up time after the treatment were incomplete and not all patients were always
evaluated. These factors could introduce bias and impact the study’s generalizability and
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internal validity. Interpretation of results related to the interviews after the treatment requires
caution. The sample shows a significant gender imbalance, which could limit the generalizabil-
ity of the findings. In the same context, we could not analyse in depth the influence of age and
their impact on the results. The small number of children with CL diminishes the power of our
results, and the external validity to this population is limited. Thus, the convenience sampling
may have led to selection bias. Finally, the study lacks comparative analysis with other estab-
lished metrics or treatment protocols, what would provide a comprehensive understanding in
the broader context of CL management.

Notably, the two instruments evaluated were developed for different uses and, therefore,
capture distinct but correlated experiences. These findings are useful for understanding the
association between impaired quality of life and health status in individuals with CL. Consider-
ing a drop in the correlation between CLIQ and EQ-5D-3L after treatment, CLIQ might not
be the most suitable measure for long-term impact evaluation. Future studies should consider
a multicentre sample to incorporate greater clinical variability to assess the responsiveness of
the instruments. Once CLIQ was developed for the Brazilian population, the translation and
cross-cultural validation, as well as the evaluation of its responsiveness across different cultural
settings, should be aims of future studies.

Supporting information

S1 Appendix. STROBE statement—Checklist of items that should be included in reports
of observational studies.
(DOC)

Author Contributions

Conceptualization: Janaina de Pina Carvalho, Talia Santana Machado de Assis, Mariana Lou-
rengo Freire, Glaucia Cota, Sarah Nascimento Silva.

Data curation: Janaina de Pina Carvalho, Mariana Lourengo Freire, Sarah Nascimento Silva.
Formal analysis: Endi Lanza Galvao.
Investigation: Janaina de Pina Carvalho.

Methodology: Endi Lanza Galvao, Janaina de Pina Carvalho, Talia Santana Machado de Assis,
Mariana Lourengo Freire, Glaucia Cota, Sarah Nascimento Silva.

Project administration: Sarah Nascimento Silva.

Supervision: Talia Santana Machado de Assis, Mariana Lourenco Freire, Glaucia Cota, Sarah
Nascimento Silva.

Writing - original draft: Endi Lanza Galvao.

Writing - review & editing: Janaina de Pina Carvalho, Talia Santana Machado de Assis, Mari-
ana Lourenco Freire, Glaucia Cota, Sarah Nascimento Silva.

References

1. de Vries HJC, Reedijk SH, Schallig HDFH. Cutaneous leishmaniasis: recent developments in diagnosis
and management. Am J Clin Dermatol. 2015; 16: 99—-109. https://doi.org/10.1007/s40257-015-0114-z
PMID: 25687688

2. Bern C, Maguire JH, Alvar J. Complexities of Assessing the Disease Burden Attributable to Leishmania-
sis. Brooker S, editor. PLoS Negl Trop Dis. 2008; 2: €313. https://doi.org/10.1371/journal.pntd.0000313
PMID: 18958165

PLOS ONE | https://doi.org/10.1371/journal.pone.0298988  February 23, 2024 9/11



PLOS ONE

Quality of life in cutaneous leishmaniasis: EQ-5D-3L and CLIQ questionnaires

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

BRASIL M da SaudeS de V em SaudeD de | e DT. TabNet. Leishmaniose Tegumentar Americana:
Casos confirmados Notificados no Sistema de Informacgao de Agravos de Notificagéo, Brasil. 2022
[cited 2 Oct 2023]. http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sinannet/cnv/Itabr.def

Yanik M, Gurel MS, Simsek Z, Kati M. The psychological impact of cutaneous leishmaniasis. Clin Exp
Dermatol. 2004; 29: 464—467. https://doi.org/10.1111/j.1365-2230.2004.01605.x PMID: 15347324

Boukthir A, Bettaieb J, Erber AC, Bouguerra H, Mallekh R, Naouar |, et al. Psycho-social impacts, expe-
riences and perspectives of patients with Cutaneous Leishmaniasis regarding treatment options and
case management: An exploratory qualitative study in Tunisia. PLoS One. 2020; 15: €0242494. https://
doi.org/10.1371/journal.pone.0242494 PMID: 33259489

Mashayekhi-Ghoyonlo V, Kiafar B, Rohani M, Esmaeili H, Erfanian-Taghvaee MR. Correlation between
Socioeconomic Status and Clinical Course in Patients with Cutaneous Leishmaniasis. J Cutan Med
Surg. 2015; 19: 40—44. https://doi.org/10.2310/7750.2014.13216 PMID: 25775662

Galvao EL, de Assis TSM, Pedras MJ, Cota GF, Simdes TC, Rabello A. Economic impact of localized
cutaneous leishmaniasis on adult patients of a referral service in Belo Horizonte, Minas Gerais State,
Brazil. Cad Saude Publica. 2020; 36: €00136419. https://doi.org/10.1590/0102-311x00136419 PMID:
32696829

Galvéo EL, Pedras MJ, Cota GF, Rabello A, Simdes TC. How cutaneous leishmaniasis and treatment
impacts in the patients’ lives: A cross-sectional study. PLoS One. 2019; 14. https://doi.org/10.1371/
journal.pone.0211374 PMID: 30682151

Vares B, Mohseni M, Heshmatkhah A, Farjzadeh S, Safizadeh H, Shamsi-Meymandi S, et al. Quality of
life in patients with cutaneous leishmaniasis. Arch Iran Med. 2013; 16: 474—-477. PMID: 23906253

Ranawaka RR, Weerakoon HS, de Silva SH. The quality of life of Sri Lankan patients with cutaneous
leishmaniasis. Mymensingh Med J. 2014; 23: 345-351. PMID: 24858165

Toledo AC de C, da Silva RE, Carmo RF, Amaral TA, Luz ZMP, Rabello A. Assessment of the quality of
life of patients with cutaneous leishmaniasis in Belo Horizonte, Brazil, 2009—2010. A pilot study. Trans
R Soc Trop Med Hyg. 2013; 107: 335—-336. https://doi.org/10.1093/trstmh/trt021 PMID: 23474473

Turan E, Kandemir H, Yesilova Y, Ekinci S, Tanrikulu O, Kandemir SB, et al. Assessment of psychiatric
morbidity and quality of life in children and adolescents with cutaneous leishmaniasis and their parents.
Postepy Dermatol Alergol. 2015; 32: 344—348. https://doi.org/10.5114/pdia.2015.54744 PMID: 26759542

Chahed MK, Bellali H, Ben Jemaa S, Bellaj T. Psychological and Psychosocial Consequences of Zoo-
notic Cutaneous Leishmaniasis among Women in Tunisia: Preliminary Findings from an Exploratory
Study. PLoS Negl Trop Dis. 2016; 10: €0005090. https://doi.org/10.1371/journal.pntd.0005090 PMID:
27788184

Nilforoushzadeh MA, Roohafza H, Jaffary F, Khatuni M. Comparison of Quality of Life in Women Suffer-
ing from Cutaneous Leishmaniasis Treated with Topical and Systemic Glucantime along with Psychiat-
ric Consultation Compared with the Group without Psychiatric Consultation. 1: 5.

Galvao EL, Pedras MJ, Cota GF, Simdes TC, Rabello A. Development and initial validation of a cutane-
ous leishmaniasis impact questionnaire. PLoS One. 2018; 13: e0203378. https://doi.org/10.1371/
journal.pone.0203378 PMID: 30161222

Balestroni G, Bertolotti G. [EuroQol-5D (EQ-5D): an instrument for measuring quality of life]. Monaldi
Arch Chest Dis. 2012; 78: 155—159. https://doi.org/10.4081/monaldi.2012.121 PMID: 23614330

Rabin R, de Charro F. EQ-5D: a measure of health status from the EuroQol Group. Ann Med. 2001; 33:
337-343. https://doi.org/10.3109/07853890109002087 PMID: 11491192

Santos M, Cintra MACT, Monteiro AL, Santos B, Gusmao-Filho F, Andrade MV, et al. Brazilian Valua-
tion of EQ-5D-3L Health States: Results from a Saturation Study. Med Decis Making. 2016; 36: 253—
263. https://doi.org/10.1177/0272989X15613521 PMID: 26492896

Bagattini AM, Camey SA, Miguel SR, Andrade MV, de Souza Noronha KVM, de C Teixeira MA, et al.
Electronic Version of the EQ-5D Quality-of-Life Questionnaire: Adaptation to a Brazilian Population
Sample. Value Health Reg Issues. 2018; 17: 88-93. https://doi.org/10.1016/j.vhri.2017.11.002 PMID:
29754016

Viegas Andrade M, Noronha K, Kind P, Maia AC, Miranda de Menezes R, De Barros Reis C, et al. Soci-
etal Preferences for EQ-5D Health States from a Brazilian Population Survey. Value Health Reg Issues.
2013; 2: 405-412. https://doi.org/10.1016/j.vhri.2013.01.009 PMID: 29702778

EuroQol Research Foundation. EQ-5D-3L User Guide. 2018. https://euroqol.org/publications/user-guides.

Ferreira PL, Ferreira LN, Pereira LN. [Contribution for the validation of the Portuguese version of EQ-
5D]. Acta Med Port. 2013; 26: 664—675.

Rogers KD, Pilling M, Davies L, Belk R, Nassimi-Green C, Young A. Translation, validity and reliability
of the British Sign Language (BSL) version of the EQ-5D-5L. Qual Life Res. 2016; 25: 1825-1834.
https://doi.org/10.1007/s11136-016-1235-4 PMID: 26887955

PLOS ONE | https://doi.org/10.1371/journal.pone.0298988  February 23, 2024 10/11



PLOS ONE

Quality of life in cutaneous leishmaniasis: EQ-5D-3L and CLIQ questionnaires

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Yang Y, Brazier J, Longworth L. EQ-5D in skin conditions: an assessment of validity and responsive-
ness. Eur J Health Econ. 2015; 16: 927-939. https://doi.org/10.1007/s10198-014-0638-9 PMID:
25358263

Bujang MA, Baharum N. Sample Size Guideline for Correlation Analysis. WJSSR. 2016; 3: 37. https://
doi.org/10.22158/wjssr.v3n1p37

Bonett DG, Wright TA. Sample size requirements for estimating pearson, kendall and spearman corre-
lations. Psychometrika. 2000; 65: 23—-28. https://doi.org/10.1007/BF02294183

Gergely LH, Gaspar K, Brodszky V, Kinyd A, Szegedi A, Remenyik E, et al. Validity of EQ-5D-5L, Skin-
dex-16, DLQI and DLQI-R in patients with hidradenitis suppurativa. J Eur Acad Dermatol Venereol.
2020; 34: 2584-2592. https://doi.org/10.1111/jdv.16642 PMID: 32618022

Crossman-Barnes C-J, Sach T, Wilson A, Barton G. The construct validity and responsiveness of the
EQ-5D-5L, AQL-5D and a bespoke TTO in acute asthmatics. Qual Life Res. 2020; 29: 619-627. https:/
doi.org/10.1007/s11136-019-02345-z PMID: 31676971

Revicki D, Hays RD, Cella D, Sloan J. Recommended methods for determining responsiveness and
minimally important differences for patient-reported outcomes. J Clin Epidemiol. 2008; 61: 102—109.
https://doi.org/10.1016/j.jclinepi.2007.03.012 PMID: 18177782

Kazis LE, Anderson JJ, Meenan RF. Effect sizes for interpreting changes in health status. Med Care.
1989; 27: S178-189. https://doi.org/10.1097/00005650-198903001-00015 PMID: 2646488

Mahesh PKB, Gunathunga MW, Jayasinghe S, Arnold SM, Senanayake S, Senanayake C, et al. Con-
struct validity and reliability of EQ-5D-3L for stroke survivors in a lower middle income setting. Ceylon
Med J. 2019; 64: 52-58. https://doi.org/10.4038/cmj.v64i2.8891 PMID: 31455067

Zare F, Ameri H, Madadizadeh F, Aghaei MR. Validity and reliability of the EQ-5D-3L (a generic prefer-
ence-based instrument used for calculating quality-adjusted life -years) for patients with type 2 diabetes
in Iran. Diabetes Metab Syndr. 2021; 15: 319-324. https://doi.org/10.1016/j.dsx.2021.01.009 PMID:
33486224

Kim S-H, Jo M-W, Lee J-W, Lee H-J, Kim JK. Validity and reliability of EQ-5D-3L for breast cancer
patients in Korea. Health Qual Life Outcomes. 2015; 13: 203. https://doi.org/10.1186/s12955-015-
0399-x PMID: 26694964

Schober P, Boer C, Schwarte LA. Correlation Coefficients: Appropriate Use and Interpretation. Anesth
Analg. 2018; 126: 1763—1768. https://doi.org/10.1213/ANE.0000000000002864 PMID: 29481436

Kimberlin CL, Winterstein AG. Validity and reliability of measurement instruments used in research. Am
J Health Syst Pharm. 2008; 65: 2276—2284. https://doi.org/10.2146/ajhp070364 PMID: 19020196

Fayers P, Machin D. Quality of Life: The assessment, analysis and interpretation of patient-reported
outcomes. John Wiley & Sons; 2007. https://abdn.pure.elsevier.com/en/publications/quality-of-life-the-
assessment-analysis-and-interpretation-of-pat

Parikh R, Mathai A, Parikh S, Chandra Sekhar G, Thomas R. Understanding and using sensitivity, spec-
ificity and predictive values. Indian J Ophthalmol. 2008; 56: 45-50. https://doi.org/10.4103/0301-4738.
37595 PMID: 18158403

Bas O, Dizdar O. Classifying sarcopenia: using median value or cut-off values? Breast Cancer Res
Treat. 2019; 176: 479. https://doi.org/10.1007/s10549-019-05247-3 PMID: 31025269

PLOS ONE | https://doi.org/10.1371/journal.pone.0298988  February 23, 2024 11/11



