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a  b s  t r a  c t

Introduction: As the  knowledge of systemic lupus erythematosus (SLE) advances, the need

to  characterise the burden of environmental exposure in patients becomes increasingly

relevant. However, there is currently no tool validated to measure such exposure. For this

reason, the objective of this  work was the  construction of a  questionnaire-type tool, in order

to  detail the exposure to multiple environmental factors previously associated with SLE.

Methods: The literature was reviewed to identify relevant environmental factors associated

with  SLE, and the  first version of the questionnaire was constructed. After expert review

and  feedback, the  questionnaire was consolidated and applied to 40  patients and 20 healthy

controls. Finally, exploratory Rasch analysis was performed to determine the  performance

of  the tool’s response function.

Results: The tool showed a favourable performance in the exploratory analysis of its psycho-

metric properties. Additionally, it allowed the characterisation of 10  environmental factors

and  the differences in the frequencies of exposure between patients with SLE and healthy

controls. A high co-occurrence of exposures was identified, as  most of the patients had

positive exposures to three or more factors simultaneously.
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Conclusion: A  practical and easy-to-apply tool has been constructed, with a  favourable perfor-

mance in its psychometric properties. To our knowledge, this is the first tool in the Spanish

language for the characterisation of multiple environmental exposures, and constructed

explicitly for patients with SLE with a  validation analysis. It enabled us  to identify that most

of  the lupus patients were exposed to the sum  of three or more environmental factors.

©  2020 Asociación Colombiana de  Reumatologı́a. Published by Elsevier España, S.L.U. All

rights reserved.

Construcción  de un  cuestionario  para  caracterizar  exposiciones
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r  e s u m  e n

Introducción: Con el avance en el conocimiento del lupus eritematoso sistémico (LES), se  hace

relevante la necesidad de caracterizar la carga de la exposición ambiental en los pacientes.

Sin  embargo, en la actualidad no se dispone de un instrumento validado para medirlo.

Por  consiguiente, el objetivo de este trabajo fue  la construcción de un  instrumento tipo

cuestionario, a  fin de detallar la exposición a  múltiples factores ambientales previamente

asociados a  LES.

Métodos: Se llevó a  cabo una revisión de la literatura para identificar los  factores ambien-

tales asociados a  LES y se construyó la primera versión del cuestionario. El instrumento se

consolidó luego de  la revisión y  la retroalimentación por expertos y se aplicó a  40  pacientes y

20  sanos. Finalmente, se hizo análisis de  Rasch exploratorio para determinar el desempeño

en la función de respuesta.

Resultados: El instrumento mostró un desempeño favorable en sus propiedades psicométri-

cas. Adicionalmente, permitió la caracterización de 10 factores ambientales y  sus diferencias

en las frecuencias de exposición entre pacientes con LES y  participantes sanos. Se identificó

una  alta coocurrencia de exposiciones reflejada en que la mayoría de  los pacientes mostró

exposición a  tres o más factores simultáneamente.

Conclusión: Se construyó un instrumento práctico y  de fácil aplicación, con un  desempeño

favorable en sus propiedades psicométricas. Este instrumento, que es el  primero para

la  caracterización de múltiples exposiciones ambientales específicamente diseñado para

pacientes con LES, validado y  en idioma español, permitió identificar que la mayoría de los

pacientes con lupus estuvieron expuestos a  la sumatoria de tres o más  factores ambientales.

©  2020 Asociación Colombiana de  Reumatologı́a. Publicado por  Elsevier España, S.L.U.

Todos  los derechos reservados.

Introduction

Systemic lupus erythematosus (SLE) is a complex chronic dis-
ease of autoimmune origin, which affects multiple organs1.  It
is characterized by the production of autoantibodies against
DNA and other cellular elements. Its clinical manifestations
are very heterogeneous and can affect any organ or tissue,
especially the skin, the  musculoskeletal and hematological
systems, as well as the kidneys2.

The origin of SLE is  multifactorial and involves both
genetic susceptibility and triggers due to environmental expo-
sure. The eminently genetic analyses only explain partially
the development of this disease. Evidences such as the
discordance between monozygotic twins suggest that envi-
ronmental factors must play a  relevant role in pathogenesis,
through epigenetic changes3 in multiple types of immune
cells4. In concordance with the hypothesis of the role of the
environment, multiple specific factors have been associated

with  SLE. Among the most studied, the smoking habit5 and
the exposure to ultraviolet light or silica6,7 stand out. Despite
the epidemiological evidences of association, the studies on
the interactions between these exposures and their burden in
the disease are scarce.

In addition, it is known that environmental events can
lead to epigenetic alterations; for example, a  diet low in
methionine and its precursors such as  vitamin B12,  folates,
vitamin B6, among others, caused epigenetic changes such as
hypomethylation of the DNA and the development of a lupus-
like phenotype with nephritis in murine models8.  Another
evidence of the  effects of the environment on lupus is  the phe-
nomenon of SLE induced by drugs such as procainamide and
hydralazine, which directly cause epigenetic changes such as
global hypomethylation in  immune cells9.  These evidences
highlight the  importance of having a  way to establish and
measure the exposure to different environmental events, both
in research processes and in clinical practice.
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While the research on the epigenetics of lupus has made
great and rapid progress10, the availability of validated and
standardized instruments for the  measurement of the envi-
ronmental exposure is insufficient to advance towards studies
both of association and causality between the interaction
of environmental factors and epigenetic changes. In the  lit-
erature there are some instruments proposed to measure
the exposure to factors, such as that of the World Health
Organization (WHO) for tobacco and alcohol in the general
population11, as well as questionnaires to detail the  occupa-
tional exposure to silica, addressed to patients with SLE12.
However, an instrument that allows physicians, rheumatol-
ogists and researchers in lupus to make a practical and
standardized evaluation of the burden of exposure of the
patients to multiple environmental factors is not currently
available. For this reason, the  objective of this study was
the construction and exploratory evaluation of the psycho-
metric properties of a  questionnaire-type instrument for the
characterization of environmental exposures associated with
SLE.

Materials  and  methods

Design

Study of construction and exploratory evaluation of the
psychometric characteristics of a questionnaire. This is  a
sub-study nested in a  case-control work that aimed to  charac-
terize the subpopulations of B-cells and their relationship with
environmental exposure, DNA methylation and the disease
activity in patients with SLE.

The study received the approval of the Ethics Committee
for Research in Humans of the CES University and all partici-
pants signed an informed consent.

Participants

The  original study was conducted with 60  participants, 40
patients with lupus and 20  healthy controls. The inclusion
criteria for the patients were: (1) patients of 18 years or  older
and (2) who  at the time of diagnosis fulfilled 4 or more  clas-
sification criteria of the American College of Rheumatology
of 198213. The patients with drug-induced SLE, polyautoim-
munity, recent treatment with biological agents, infection
or antecedents of cancer were excluded. The inclusion and
exclusion criteria were verified in the medical records of the
patients. The patients with SLE were recruited in the Outpa-
tient Service of a  healthcare provider institution (IPS, by its
acronym in Spanish), a reference center for the treatment of
autoimmune diseases in the  city of Medellín.

As for the healthy participants, people from the commu-
nity without SLE, matched by age (±5 years) and gender,
recruited among volunteer employees and students of a uni-
versity in the city of Medellín were included. Those with a
history of autoimmunity, infection or antecedents of cancer
were excluded as controls.

Clinical  variables

The evaluation of the clinical variables was conducted in  two
stages, the  first was  the  obtention of the  data on how the diag-
nosis, organ compromises and treatment of the  patients were
established, which was done by reviewing the clinical history.
In a  second stage, a  face-to-face visit was  carried out, which
allowed to establish the activity of the disease by questioning
about the symptoms and signs of activity of the Mex  SLEDAI,
and in which the instrument was applied.

The Mex SLEDAI score14,  which has been validated with the
SLEDAI index15,16,  was  used to classify the active and inactive
patients. Those patients who had a  score higher than or equal
to 7 were considered active, as  mentioned by Ayala Saucedo
et  al.17.

Construction  of  the  instrument

A literature review on physical-chemical and occupational
environmental factors associated with SLE was conducted,
emphasizing the availability of questionnaire-type instru-
ments applied in patients with this disease. All the factors
measurable by self-report identified in the literature were
used for the construction of the statement and the format of
answers of the items.

Three questionnaires designed and applied in patients
with SLE were identified in the review. Each of these instru-
ments assessed the exposure to silica12,  hair dyes18 and
sunlight19,  therefore, the same statements and the same
answer options reported in these articles were used. On the
other hand, there were four questionnaires applied to  the gen-
eral population or to  populations with other diseases, which
characterized the exposure to coffee20, organic solvents21,
tobacco and alcohol11.

Other environmental factors associated with lupus were
the coexistence with pets, the use of hormonal replacement
therapy, the use of oral contraceptives (OCAS) and breast
and gluteal implants6; however, questionnaires to  character-
ize their exposure were not found. New questions and types
of answers were designed for the last 5 factors, emphasizing
the frequency, intensity and time of exposure.

Additionally, the questions about environmental exposure
asked routinely in the medical record of the IPS Artmedica
were taken as reference. Starting from this, the groups of envi-
ronmental factors studied for SLE were determined and the
test plan was constructed to determine the  content categories
of the questionnaire.

Once the selection of the physical-chemical and occu-
pational environmental factors to be included in the
questionnaire was completed, the items were grouped by
dimensions according to whether they were «consumable»

factors such alcohol, «occupational» such as organic solvents
and «other» such as  sunlight.

Next, a  plan was made of how many types of questions each
factor should have. For example, for the cigarette factor it was
inquired on the presence or absence of being active smoker,
former smoker, passive smoker at home, passive smoker at
work, among others, with a  total of seven questions in which
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Table 1 – Structure proposed for the questionnaire. Numbers of each type of question for each of the environmental
factors included in the questionnaire.

Types of questions in the questionnaire

Categories of  the  items Presence or
absence of
exposure

Frequency of
exposure

Time  of
exposure

Type of factor Use of
protective
elements

Bibliographic
references

Consumables

Cigarette 7  2 2  0 0 11

Alcohol 1  4 0  0 0 11

Coffee 1  1 1  1 20

Occupational

Organic solvents 7  0 0  0 2 31 and 21

Silica 8  0 0  0 2 12

Other

Chemicals

Hair dye 1  1 1  1 0 18

External

Solar UV light 1  0 0  0 1 19

Pets 2  0 2  0 0 32

Hormonal

Replacement therapy 1  0 1  1 0 33

OCAS 1  0 1  1 0 33

Implants

Breast 1  0 1  0 0 34

Gluteal 1  0 1  0 0 34

their answer option was  Yes or No. Then there were two ques-
tions that inquired about the frequency per day and per week
of smoking, added to two other questions about the  time of
exposure with an answer format in number of years of expo-
sure. In the case of hair dyes, the question on the type of
chemical was  added, with an answer format to  select whether
permanent or non-permanent tincture was used. Finally, in
the exposure to organic solvents, the fifth type of question
on the use of protective elements, such gloves or face masks,
among others, was added. The complete plan with the num-
ber of each type of question in each environmental factor is
summarized in Table 1.

The final questionnaire included 59  questions related
to physical-chemical and occupational exposures that were
compiled in a  form in  Excel®, which was applied in person to
the patients with SLE after their scheduled consultation with
the Rheumatology service.

Review  by  judges,  modifications  to the  instrument  and

pilot

The questionnaire was  revised by experts, among them a
rheumatologist, doctor in immunology, with clinical and
research experience in SLE; a biologist, with a  master degree
in epidemiology, with experience in occupational health;
a zootechnician, with a  doctorate in animal sciences and
experience in epigenetics; and a  psychologist, doctor in epi-
demiology and biostatistics, with experience in psychometric
measurement and analysis. The feedback of experts was
included in the preliminary version of the  instrument. In addi-

tion, it was conducted a pilot study with healthy individuals of
different ages and levels of education to verify the application
time and the  understanding of the questions.

Statistical  analysis

Exploratory  analysis  of  psychometric  properties

Exploratory analyses of the psychometric properties were con-
ducted using the Rasch model22, which establishes that a
positive answer from a person n  to an item i (Xni = 1)  is a  prob-
abilistic function of the quantity of attribute of the person (�n)
and the  difficulty of the item (ıi), so the probability of positive
answer of an individual with a  determined attribute level for
an  item is equal to (Xni = 1|�n, ıi) =

exp(�n−ıi)
1+exp(�n−ıi)

.
The Rasch analysis is focused on establishing if from the

answers obtained through an instrument, it is possible to
obtain a  representation in interval scale, invariant and uni-
dimensional of a  latent attribute. This is determined from the
valoration of a set of statistics with which the adjustment of
the data to the model assumptions is evaluated23.

Performance  of the  response  function

The distribution of answers of the total of items was calcu-
lated in frequencies and percentages for each dimension. For
the two answer options, the coherences measure-category
(M → C) and category-measure (C → M), which quantify the
percentage of answers to  the item that are predictable from
the total of the instrument and the percentage of the total val-
ues of the instrument which are predictable from the answers
to  the items were calculated, respectively. The expected value
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was  at least 40%. In addition, the reproducibility of the answers
to the items of each dimension was  estimated using the
Guttman coefficient.

Adjustment  of the  items.  The locations and standard errors,
expressed in logits (logarithm of the Odds of positive answer)
were estimated for the items of each dimension. The adjust-
ment of the items to the assumptions of the metric method
was  quantified by quadratic means of Infit and Outfit, with
expected values within the range 0.5−1.5. In addition, the  cor-
relations between the Rasch estimates of the item and the
total of each dimension with positive expected values and
higher than 0.3 were estimated.

Reliability.  Once the  adjustment to  the model assumptions
was  analyzed, the reliability was estimated by the Wright
method24 with an  expected value higher than 0.7.

Descriptive  analysis

Quantitative variables were analyzed with means and stan-
dard deviations, while frequencies and percentages were used
for categorical variables. The characteristics of the partici-
pants are presented by subgroups according to patients and
controls, the frequency of exposure to environmental factors
is described, and the co-occurrence of exposures is analyzed
using Venn diagrams. Likewise, descriptive analyses of expo-
sure frequencies in patients and healthy controls were carried
out. The analyses were executed in  WINSTEPS 4.5.0® and in
the BioVinci® software.

Results

Application  of  the  questionnaire

The instrument was  practical and easy to  understand by
patients and healthy participants. The approximate time for
its application was  10−20 min, depending on the number of
positive exposures.

Exploratory  analysis  of  psychometric  properties

Regarding the dimension of consumables, 32% of the answers
were positive, with M → C and C  → M coherences higher than
70% and a reproducibility of 80%. In relation to the dimension
of occupational exposures, 4% of the answers were positive,
with coherences higher than 80% in the  option «No» and a
reproducibility of 80%. Nevertheless, the coherences of the
option «Yes» were less than 40% (probably due to the few
answers to  the items of silica). Finally, in the dimension of
other exposures, 20% of the answers were positive, with coher-
ences higher than 50% and a  reproducibility of 76%. The
coherences and reproducibilities of the performance of the
response function are shown in Table 2.

Regarding to the adjustment of the items to the  model,
the three dimensions of the items presented Infit categories
within the expected range of 0.5–1.5, as well as  positive cor-
relations. All the correlations were higher than 0.3, with the
exception of the items «solvents: gasoline» and «OCAS»,  with
values of 0.22 and 0.29, respectively. The outfit adjustment

was within the expected range for 14 items. The items «active
smoker», «solvents: varsol»,  «solvents: paint», «solvents: paint
thinners»,  and «implants: breast» obtained quadratic means
<0.5, evidence of overfitting to  the model assumptions. The
items «solvents: glue», «HRT» and «implants: gluteal» could
not be assessed since all the answers were negative (Table 3).

The Wright reliabilities of the scales were 0.75 for consum-
ables, and 0.58 for occupational, while the  dimension of other
exposures obtained a value of 0.69.

Final  version  of  the  questionnaire

Due to the low values obtained for the items of silica, it  was
decided to collapse these questions, as  shown in  Chart 1.  In
addition, the fact of having 7 questions with the answer format
Yes or No in  tobacco and having 4 questions on the  frequency
of alcohol consumption was identified as repetitive, therefore,
it was decided to cut these items, to finally leave 4 questions
on the presence or absence of exposure to tobacco and only
one question of frequency type for alcohol.

On the other hand, one of the patients reported as  occu-
pation being a  farmer and presenting exposure to pesticides
during the last 20  years, although it was not found as  an  item
in the questionnaire. This highlighted the need to include a
new item in  the category of occupational factors in  the final
version of the questionnaire described in  Chart 1.

Description  of  the environmental  factors

40 patients with SLE and 20 healthy controls were evaluated,
90% were women, with a  mean age of 39 years (SD 15). The
distribution of patients with SLE according to  the disease
activity involved 10 active patients and 30 inactive patients,
classified according to the MEX-SLEDAI index. 82.5% of the
patients had cutaneous involvement, 77.5% joint involvement,
whereas 55% had nephritis. As for the treatment, the  patients
received mainly steroids and chloroquine (Table 4).

Regarding the descriptive data obtained with the  question-
naire, the  environmental factor to which the  patients with
SLE were more  exposed was coffee consumption, with 75% of
exposure, followed by hair dyes with 47.5% and UV  light with
42.5%. On the other hand, in  healthy individuals, alcohol con-
sumption was the most frequent environmental factor, with
65%, followed by coffee in 60% and pets (such as  dogs) in  55%.
Exposure to UV light or to silica was not found in any of the
healthy individuals (Fig. 1).

On the other hand, the high overlap of environmental expo-
sures was a  notorious characteristic in the patients. 82.5% of
them were simultaneously exposed to three or more  factors,
25% had 6 or more  exposures and only one  patient presented
the highest number of co-occurrences, with 8 positive envi-
ronmental factors (Fig. 2A). This concept could be  explored
later to try to understand how multiple environmental factors
interact and their relationship with the disease.

To make easy the analysis of the intersections, environ-
mental factors were separated into consumable, occupational
and other categories. The exposure to organic solvents, ultra-
violet light and the  consumption of alcohol showed the
highest number of intersections with other environmental
factors. (Fig. 2B–D). As  for the intra-category overlap, consum-
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Fig.  1 – Percentage of exposed to each environmental factor.

Table 2 – Exploratory analysis of the response function.

Coherences (%)

Label Score n  % M  → C C →  M Reproducibility

Consumables 0.80
No 0 239 68 84  84
Yes 1 115 32 71  70
Occupational 0.80
No 0 459 96 82  96
Yes 1 21  4 33  10
Other sources 0.76
No 0 365 80 79  87
Yes 1 91  20 66  53

C → M:  the category implies the measure; M  → C:  the measure implies the category.
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Fig. 2 – Venn diagrams of the patients with SLE exposed to different environmental factors. (A) Proportional Venn diagram,

the size of each circle is equivalent to  the number of patients exposed. (B) Venn diagram with the category of occupational

factors (D) Venn diagram with the category of others. The construction of the Venn diagrams was conducted with the

BioVinci® software.

BI: Breast implant.

ables showed the highest number of intersections with each
other.

As for the healthy individuals a  high overlapping of envi-
ronmental factors was  observed in the participants; 65% had
been exposed to 3 or more  factors, 15% had 6 or more  expo-
sures and only one person had 7 positive environmental
factors (Fig. 3). Like in the patients, the consumable factors
showed the highest number of intra-category intersections.

Finally, the patients with SLE showed greater co-occurrence
of 3 or more  environmental factors than the healthy controls
(82.5 vs. 65%).

Discussion

This study presents a practical and easy-to-apply ques-
tionnaire to characterize multiple environmental exposures
in patients with SLE. The instrument showed a favorable
performance according to the exploratory analysis of its psy-
chometric properties. This analysis also allowed to  refine the
questionnaire by identifying repetitive questions, as well as
low values in the psychometric analysis in the factor of silica,
showing the need  to make changes in  some items in the final
version (Chart 1).

Specific environmental factors have been described as  trig-
gers of SLE in  general, as  well as of specific symptoms25.
Perhaps the best known is the association between solar UV
light and photosensitivity, an exposure that can also cause
the reactivation of the disease26.  Another frequent exposure
factor in the general population is  the smoking habit. In par-
ticular, a recent study with a  Colombian population of patients
with lupus nephritis described smoking for the first time as  a
risk factor for nephritis in patients with SLE27.  In other studies,
it has been described an association between specific occu-
pational exposures (silica powder, mixture or application of
pesticides and sunlight) and high titers of antinuclear anti-
bodies ≥1:16019.

However, the environmental effects on the pathophysiol-
ogy of lupus represent challenges that cannot be  analyzed
unidirectionally and with each factor isolated. Indeed, this
study identified the co-occurrence of multiple environmen-
tal factors in  a  relevant fraction of patients, which highlights
the complexity of the study of environmental exposure and
its relationship with SLE.

One of the few studies that analyze the effect of the sum-
mation of environmental factors in SLE describes that patients
who presented a  sum of factors, especially those with three
or more  factors, showed a tendency to have higher titers of
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was performed with the BioVinci® software.

BI: Breast implant.

antinuclear antibodies (ANA)19.  Remarkably, the majority of
patients in this study were exposed to  three or more  environ-
mental factors.

Another study made a  detailed characterization through
structured interviews that lasted 45  min  which inquired in
detail about the work history, leisure activities and hobbies.
This work reported the exposure of patients with SLE and
healthy individuals to  tobacco, sunlight, hair dyes, silica,
organic solvents, pesticides and mercury. Even though they
found differences between patients and healthy individuals
in the proportions of exposure for each factor, an  analysis of
interactions or summation of factors and their possible asso-
ciations was not carried out28.

Although not necessarily a  patient with more  exposures
would have always a  higher risk than another with a lower
number of exposures, since the variables would not have the
same weight in the development of the disease, the need  for
more  research to determine which risk factors affect more  the
patients is highlighted. On the other hand, the combination
of certain environmental factors could potentiate the onset of
activity crises in the patients. To clarify these questions in the
context of the summation or combination of multiple environ-
mental factors, it is imperative to characterize simultaneously
the multiple factors to which patients are exposed.

None of  the 7 questionnaires identified in  the litera-
ture to characterize environmental exposure in lupus or in
the general population had a  validation of its psychomet-

ric properties, that constitutes a fundamental step towards
the standardization of environmental measurement, which is
necessary to advance in the studies of clinical association and
to  elucidate causality in epigenetic changes29.  In this sense,
the present work provided the first

Spanish version of a questionnaire to characterize several
environmental factors in  patients with lupus, with an  accept-
able preliminary validation of its psychometric properties.

In addition, the instruments of questionnaire type have
important advantages since they allow to inquire about the
exposure in cases of chemicals with a very short half-life such
as organic solvents. Likewise, due to their viability, low cost
and application they can be conducted in a  variety of formats,
either in person, by telephone, or  online, among others12.

The main limitation of this study was the fact of having a
small sample, but only were affected 3 items that did not have
any positive answer. However, this sample is considered suffi-
cient for exploratory psychometric analyses with items which
have a dichotomous answer30.  On the other hand, the relia-
bility of the occupational section was lower than 0.7, which
can be attributed to the homogeneity in the exposure. This
must be verified in further studies carried out with samples of
greater heterogeneity, which will also allow to verify the  psy-
chometric properties of the final version of the questionnaire,
as well as to evaluate the reproducibility and the intraobserver
variability.

Other limitations are inherent to  the questionnaires, such
as a  possible information bias due to  failures in  the memory
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EXPOSUR E TO ENV IRONMENTAL FACTORS IN PATIENTS WITH LUPUS

Consumables – Cigarette

Do you cur rentl y smoke any tob acco-related produ ct?

□ Yes       □ No  

How many cigarettes do yo u smoke per day?

------------------ ------

How many cigarettes do yo u smoke per wee k?

------------------------

How old were yo u when yo u started smoking?

------------------ --------
Did you smoke before?

□ Yes       □ No  

How many years ago did yo u stop smoking?

_____________ ____

In the past 30 days,  did anyo ne smoke in your home?

□ Yes     □No

In the past 30 days,  did anyo ne smoke in your workp lace ?

□ Yes     □No

------------------ -------- -------- -------- -------- -------- -------- ----

Occupat ional - Solvents

Have you had daily contact with any of the foll owing 
substance s for a full  year, in the last 5 years? 

Varsol □ Yes □No

Gasoli ne □ Yes □No

Ace tones □ Yes   □No

Glues □ Yes □No

Paints □ Yes  □No

Paint thinners □ Yes □No

Degreasers □ Yes □No

While you handled these produ cts did yo u use any type of

protecti on?  □ Yes    □No

Which? □ Glov es □ Protecti ve glass es □ Face  ma sks

Occupat ional - Pesticides

Are yo u cur rently working  with pesti cides in tasks such as 

agriculture, fumigation or gardening ? 

Consumables – Alcohol

Do yo u cur rentl y dr ink alcohol?

□ Yes       □ No  

How many drink s of  liqu or do yo u consume per week?

--------------

How old were yo u when yo u started drink ing alcohol? 

________

Consumables - Coffee

Do yo u drink  coffee?  
□ Yes    □No

How many cup s per day?

_______ __

What kind of  coffee  do yo u drink most of  the time?  □ 

Dec af  □ Caff einated

How many years have you bee n drinking coff ee?

-----------------

------------------ -------- -------- -------- -------- -------- -------- ---- -

Occupat ional - Silica
Have yo u worked on any of the foll owing tasks during the

last two wee ks □ Yes     □No

Crushing, loading, dragg ing  and du mping rock or 

concrete?

Did yo u work in brick, concrete, or masonry demoliti on?

Brick or ma sonry laying?

Did you  use press urized air to blow concrete,  sand,  or 

rock?

Mining?

Fabricati on of  ce ram ics or clay?

Fabricati on of  glass?

Did yo u work with varn ish?
While yo u handled these produ cts did yo u use any type of 

protecti on?  □ Yes    □No

Which? □ Glov es □ Protecti ve glass es □ Face  ma sks

□ Yes     □ No

How long have you been working with pesti cides? 

_________

How many ti mes per wee k are you in contact with 

pesti cides?

_______

Trade name of  the produ ct yo u use

_________

While you handled these produ cts did yo u use any type of 

protecti on? □ Yes     □ No
Which? □ Glov es □ Protecti ve glass es □ Face  ma sks

------------------ -------- -------- -------- -------- -------- -------- -----

Other

Chemicals 

Do you use any type of hair dye? 

□ Yes     □No

What kind of dye do yo u use? □ Perma nent □ Not 

perma nent

How long have you been using  hair dyes? 

_________

How often do yo u usuall y dye yo ur hair? (in months) 
_________

UV li ght

Have you bee n exp osed to sunli ght fo r 10 or more hou rs 

per wee k working outdoo rs fo r at least 12  months? 

□ Yes     □No

Did you use sunscree n during  the exp osure?

□ Yes     □No

Pets 

Do you cur rentl y have a dog? (coexistence) 
□ Yes     □No

How long have you had the dog? 

_________

Do you cur rentl y have a cat? (coexistence) 

□ Yes     □No

How long have you had the ca t? 

------------------ -------- -------- -------- -------- -------- -------- ----

Other

Hormonal

Are yo u cur rently rece iving hormone replace ment therapy ?

□ Yes     □No

Trade name 

_______ __

How long have yo u been on hormone replace ment 

therapy? 

_______ __

Are yo u cur rently taking oral contrace pti ves?

□ Yes     □No

Trade name of  the oral contrace pti ves 

_______ __

How long have yo u been taking oral contrace pti ves? 

_______ __

Implants
Do yo u cur rentl y have implants? (breast)

□ Yes     □No

How long have yo u had the implants?

_______ __

Do yo u cur rentl y have implants? (gluteal)

□ Yes     □No

How long have yo u had the implants?

------------------ -------- ---

Chart 1 – Final version of the questionnaire.
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Table 3 – Exploratory analysis of the adjustment of the items.

Quadratic mean

Item Location s.e. Infit Outfit Corr.

Consumables

Active smoker 1.87 0.49 0.81 0.40 0.44
Former smoker 0.56 0.37 0.77 0.61 0.55
Passive smokers at home 0.53 0.35 1.05 1.22 0.36
Passive smokers at work 0.41 0.34 1.20 1.02 0.33
Alcohol −1.10 0.30 0.94 0.98 0.53
Coffee −2.27 0.34 1.19 1.14 0.42

Occupational

Solvents: varsol 1.00 1.05 0.73 0.28 0.44
Solvents: gasoline 0.20 0.78 1.23 1.52 0.22
Solvents: acetones −0.71 0.60 0.89 0.80 0.57
Solvents: glues 2.26 1.83 *  * *
Solvents: paints 1.00 1.05 0.73 0.28 0.44
Solvents: paint thinners 1.00 1.05 0.73 0.28 0.44
Solvents: degreasers −2.17 0.52 1.21 1.39 0.61
Silica −0.31 0.66 1.15 1.18 0.37

Other sources

Hair dyes −1.70 0.32 1.21 1.22 0.47
Solar UV light −0.43 0.33 0.97 0.99 0.50
Pet: dog −1.24 0.31 1.06 1.06 0.52
Pet: cat 0.16 0.36 0.82 0.65 0.56
HRT 4.36 1.83 *  * *
OCAS 1.27 0.50 1.05 0.87 0.29
Implants: breast 1.94 0.62 0.88 0.41 0.36
Implants: gluteal 4.37 1.83 *  * *

HRT: hormone replacement therapy.
∗ No positive answers were obtained.

Table 4 – Demographic and clinical characteristics of the population.

Active SLE n = 10  Inactive SLE n =  30 Healthy controls
n = 20

n (%)  n  (%) n  (%)

Gender Female 10  (100) 27  (90) 18  (90)
Years Mean (SD) 33  (10) 40  (15) 36  (10)
Ethnicity Mestizo-Colombian 8  (80) 27  (90) 20  (100)

Afro-Colombian 2  (20) 3 (10) 0
Clinical characteristics Duration of  the disease mean (SD) 4.6  (3) 8.83 (11)

Mex-SLEDAI score mean (SD) 10.3 (3) 2.5 (2)
History of organ damage Joint involvement 7  (70) 24  (80)

Cutaneous involvement 10  (100) 23  (76.7)
Thrombotic event 1  (10) 4 (13)
Nephritis 8  (80) 14  (46.7)
Neurological involvement 2  (20) 2 (6.7)
Hematological involvement 6  (60) 15  (50)
Raynaud 2  (20) 8 (26.7)
Vasculitis 2  (20) 1 (3.3)

Drugs Prednisolone 9  (90) 21  (70)
Chloroquine 8  (80) 24  (80)
Cyclophosphamide 3  (30) 1 (3.3)
Azathioprine 2  (20) 9 (30)
Mycophenolate 3  (30) 6 (20)

of the participants when they tried to remember the  expo-
sures. For this, questions on concrete tasks can be used, as
recommended by Parks et al. in a  study in which they reviewed
several questionnaires for  the exposure to silica in  patients
with SLE, and highlighted the importance of designing clear
questions for specific tasks12.

Conclusion

The patients with SLE are exposed to multiple environmen-
tal  factors, which were characterized with an instrument of
questionnaire-type which showed a  favorable performance in
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its psychometric properties. According to our knowledge, this
is the first time that an instrument of this type is proposed,
designed specifically for patients with SLE, in Spanish and
with a validation that will allow the reproducibility in  future
studies.
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