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ABSTRACT 

BACKGROUND AND OBJECTIVES: The measurement of 
pain and discomfort from work-related musculoskeletal disor-
ders is a conceptual and empirical challenge, considering the 
cognitive and subjective processes involved in the evaluation of 
somatic symptoms. The objective of this study was to construct 
a work-related musculoskeletal disorders index to evaluate mus-
culoskeletal discomfort in workers with and without repetitive 
strain injuries/work-related musculoskeletal disorders, a syn-
drome that affects thousands of workers every year. 
METHODS: The sample was composed of 182 bank clerks 
from the State of Bahia, 91 of whom were diagnosed with the 
syndrome. 
RESULTS: The work-related musculoskeletal disorders index 
had a frequency distribution similar to the normal curve, with 
averages of 7.1 and 4.1 for the groups with and without a diag-
nosis, respectively. 
CONCLUSION: In addition to the adequate psychometric 
properties, the proposed index was able to differentiate, satisfac-
torily, workers with and without a diagnosis of repetitive strain 
injuries/work-related musculoskeletal disorders.
Keywords: Pain, Pain measurement, Repetitive strain injuries, 
Work-related musculoskeletal disorders.
 
RESUMO

JUSTIFICATIVA E OBJETIVOS: A mensuração da dor e do 
desconforto oriundos de distúrbios osteomusculares relaciona-
dos ao trabalho é um desafio conceitual e empírico, tendo em 
vista os processos cognitivos e subjetivos envolvidos na avaliação 
de sintomas somáticos. O objetivo deste estudo foi construir um 
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índice de distúrbios osteomusculares relacionados ao trabalho 
para avaliar o desconforto osteomuscular entre trabalhadores 
com e sem lesões por esforço repetitivo/distúrbios osteomuscu-
lares relacionados com o trabalho, uma síndrome que acomete 
milhares de trabalhadores todo o ano. 
MÉTODOS: Participaram da amostra 182 bancários do Estado 
da Bahia, sendo que 91 deles tinham o diagnóstico da síndrome. 
RESULTADOS: O índice de distúrbios osteomusculares relacio-
nados ao trabalho apresentou distribuição de frequência seme-
lhante à da curva normal, com médias de 7,1 e 4,1 para os grupos 
com e sem diagnóstico, respectivamente. 
CONCLUSÃO: Além das propriedades psicométricas adequa-
das, o índice proposto se mostrou capaz de diferenciar, satisfa-
toriamente, trabalhadores com e sem diagnóstico de lesões por 
esforço repetitivo. 
Descritores: Distúrbios osteomusculares associados ao trabalho, 
Dor, Lesões por esforço repetitivo, Mensuração da dor.

INTRODUCTION

Repetitive strain injuries or work-related musculoskeletal disor-
ders (RSI/WRMD) is a syndrome that has become the subject of 
worldwide debate, impacting the workers’ psychological distress 
and generating billionaire losses to society, according to literature 
reviews in the area1-3. The term RSI, however, is not yet consoli-
dated as a scientific concept and is not cited in the International 
Classification of Diseases (ICD-10), although it presents itself as a 
notion widely used in the daily lives of many workers and has a sig-
nificant effect on the description of musculoskeletal symptoms4-8. 
Pain is included in the International Classification of Function-
ing, Disability and Health (ICF)9 under code b280-b289, and 
pain sensation is defined as an unpleasant feeling, indicating 
an actual or potential injury to a body structure and is gener-
ally classified as acute or chronic10-12. Chronic pain, typical of 
musculoskeletal disorders, is the focal element in a “complex 
network of suffering that involves depression, somatic concern, 
physical limitation, sleep disorders, and hopelessness”13. The 
US Institute of Medicine has reported that chronic pain af-
fects 100 million adults in the United States, resulting in an 
estimated cost of USD 635 billion due to spending on medical 
interventions and the poor productivity of those affected. With 
this in mind, an agenda was created to prevent the disease and 
increase research efforts14.
In this context, what effectively communicates when a person 
complains of pain? According to Cioffi15, from the point of view 
of social cognition, three dimensions stand out in the interpre-
tation of organic stimuli. 1) Somatic stimuli are guided by the 
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individual’s implicit theories about his physical symptoms, par-
ticularly by alleged cause-and-effect relationships between these 
symptoms and events that could potentially explain them; 2) the 
implicit theory and processes in which it is formed are greatly 
affected by the social context of the person; 3) personal, biome-
chanical, social and organizational factors converge and interact.
Given these propositions, what is actually measured in the appli-
cation of pain assessment instruments? In addition to represent-
ing the discomfort in the face of uncomfortable body sensations, 
the scores, or “degree of pain,” also reflect the implicit theories 
that individuals have which, in turn, reflect the socio-historical 
context in which alleged cause-and-effect relationship is con-
structed, “regarded as shared” by all. What can be said is that the 
human being, in general, does not have the ability to access the 
“pain itself,” but only the “pain” phenomenon that is mediated 
by his cognitive assessment. The meaning of pain is the “episte-
mological Achilles’ heel” of the various constructs that are used 
in research and clinical practice, which can generate inaccurate 
diagnostic processes and support not always effective therapeutic 
practices16,17,19,21.
The different pain keywords were analyzed in the construction 
of the McGill Pain Questionnaire (MPQ)22,23 and provided a 
fundamental repertoire for the assessment of different types of 
diseases, including musculoskeletal disorders. With the same ob-
jective, Couto24 elaborated the Ergonomics Census to assess RSI/
WRMD by selecting the following keywords: tiredness, shocks, 
pain, crackling, numbness, weight, loss of strength, aching sen-
sation and tingling. These keywords are found in the Norms and 
Technical Manuals25 and Normative Instruction No. 9826, as a 
reference for the characterization of the diagnosis, which consists 
of the usual clinical investigation steps, aiming to verify the ex-
istence of one or more of the nosological entities, the etiological 
factors, and aggravation.
Despite this diversity of pain keywords, the most widely used in-
strument for assessing work-related musculoskeletal symptoms, 
the Standardized Nordic Questionnaire27, uses only “pain” and 
“discomfort.” In addition to having the human figure to mark 
the place of discomfort, there is the following general instruc-
tion: “have you had any kind of problem (pain, discomfort) 
during the last 12 months”? Then, it is asked if the person has 
avoided doing routine tasks at work or home because of the pain. 
It is also asked if the person has experienced such problems in the 
last seven days. A second part of the questionnaire is the detail-
ing of neck and shoulder pain. However, besides few keywords 
for pain, there is no assessment of the intensity dimension, and 
the analyzes are made by dichotomous variables, which indicate 
whether or not the person has a problem in a particular region. 
Given the “stages of RSI/WRMD” described in the Brazilian 
technical norms25,26, and the different instruments to assess 
chronic pain, it is necessary to build an instrument that re-
flects the fundamental characteristic of RSI/WRMD, which is 
a chronic pain, but also incorporating the information on the 
impact on work and daily activities; thus discriminating the dif-
ferent stages of the syndrome and representing the various symp-
toms complaints. Moreover, for research in this domain, it is very 
relevant to produce a numerical variable capable of summarizing 

the information set of each subject about the RSI/WRMD phe-
nomenon, enabling psychometric analysis and empirical testing 
of explanatory models. 
Thus, this article aimed to construct a “musculoskeletal dis-
order index” (IDORT) to discriminate the chronicity of RSI/
WRMD-related symptoms, presenting data for index validation.
 
METHODS

Five expert doctors were asked to assess IDORT (Annex 1) and 
five people affected by RSI/WRMD syndrome to ascertain clar-
ity and objectivity before applying the instrument on a large 
scale. Their considerations have been taken into account and 
corrected in the final version. The instrument is an adaptation 
of the Ergonomics Census proposed by Couto24 and the Nordic 
Musculoskeletal Questionnaire (MSQ)27, but which also gener-
ated an overall score similar to that proposed in the Neuropathic 
Pain Symptom Inventory17. The IDORT index serves to measure 
an individual’s cognitive assessment of discomfort in various ar-
eas of his body.
In order to improve pain severity assessment levels, ICF9 model 
was taken into account, which suggests that the consequences of 
a person’s pain capacity limitations be assessed from the ampli-
tude of the following interval: “no” problem or “insignificant”, 
“mild”, “moderate”, “severe” problem and ultimately “totally 
problematic”. 
The first question of IDORT referred to the size of the location 
of discomfort in the body. Questions 2 and 6 are work-relat-
ed and signal the influence of work on discomfort. The ques-
tions indicating the dimension of discomfort intensity are 4, 7, 
and 10. The dimension of symptom duration is represented in 
question 3. Regarding the dimension of pain quality, question 5 
represents the pain keywords that best express what the subject 
feels. Finally, questions 8 and 9 assess the impact of discomfort 
on other non-work activities and work productivity, respectively. 
These 10 questions are the items that were analyzed later. From 
an aggregate measure of the questions of this instrument, the 
Musculoskeletal Disorders Index, which varies from 0 to 10, was 
obtained. The calculation of the score is a weighting of the 10 
items as follows: 
IDORT = [(∑p * 10/8) + (tr * t * 10/30) + (d * 0/6) + (i * 10/6) +  
(∑s * 10/9) + (tra + qtra) * t * 2/30 + (10 - rep - q) + (a * 10/6) + (im * 10/6) +  
(rem * 10/6)]/10.
Table 1 shows the keywords of the components of the equation.
Each of the ten items is represented in the equation in its paren-
thesis and ranges from zero to 10. The total sum is 100, which 
was divided by 10 to return to the original scale. The reason 
there are different multipliers per item is so that all items receive 
equivalent weights in the equation, even though they have been 
measured differently.
The sample was exploratory and not random, based on the 
availability of bank clerks, who were approached in 38 different 
branches of the state of Bahia, from various public and private 
banks. Of the 320 subjects who received the questionnaire, only 
220 consented to participate in the study and returned it duly 
completed. Of this total, 182 bank clerks said they had some 
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musculoskeletal disorder, and 91 also indicated that they were 
diagnosed with RSI/WRMD by a doctor. 
All participants signed the Free Informed Consent Form (FICF). 
This article is the result of a research project submitted to the 
UEFS Ethics Committee, registered in this CEP under protocol 
045/2011 (CAAE no 0043.059.000-11).

Statistical analysis
A post hoc analysis by the G*Power program revealed that a sam-
ple of two groups of 91 individuals has a power (1-ß) of more 
than 95% to find a difference between means of a test applied 
to such groups if genuinely there is a difference in the popu-
lation studied. Descriptive analyses of data frequency, variance 
(ANOVA), and factor analysis were performed. Also, to increase 
the reliability of the analysis of the factors of the scale, some 
basic prerequisites had to be checked31. With this in mind, when 
performing the principal component analysis (PCA) of the 10 
items of the IDORT, the adequacy measure of the Kaiser-Mey-
er-Olkin sample was verified, which pointed out excellent ade-
quacy30, KMO=0.856. Bartlett’s sphericity test χ² (45) = 727.28, 
p<0.001, indicated that the correlations between the items were 
large enough for a PCA. Observing the eigenvalues for each 
component, three of them obtained eigenvalues above 1, which 
corresponds to the Kaiser criterion. 
 
RESULTS 

The average age of the 182 bank clerks was approximately 41 years 
old, with a standard deviation of 10 years, with 40% being men. 
For a more detailed description of demographic data, it was pos-
sible to consult more extensive previous works on this sample4,31. 
There are three important prerequisites for using parametric tests 
that contribute to the reliability of statistical analysis: the variable 

must have a distribution similar to a normal distribution, the 
variance must be the same throughout the distribution (homo-
geneity of variance), and the measurement should be indepen-
dent among participants30. In the case of IDORT, kurtosis and 
asymmetry were not significantly different from zero, indicating 
a close to normal distribution. The completion of the question-
naire was individual, and, probably, there was independence of 
the answers of each participant. Therefore, the IDORT was able 
to satisfactorily describe the symptoms of RSI/WRMD and ef-
fectively discriminate the group diagnosed with RSI/WRMD in 
relation to those with only musculoskeletal disorders.
By visually analyzing figure 1, a histogram of the frequency dis-
tribution of IDORT, a behavior similar to a normally distributed 
variable with little kurtosis and little asymmetry was observed. 

Table 1. Specification of the components of the musculoskeletal disorder equation 

Keywords Sources

“p” Number of body parts affected by discomfort Question 1

“tr” Indicates if symptoms started in the current job Question 2

“t” Length of service in the organization Demographic data

“d” Length of discomfort time, whose assigned value ranges from “1” (up to one month) to “6” (more than two 
years)

Question 3

“i” intensity, whose assigned value ranges from “1” (insignificant) to “6” (unbearable) Question 4

“s” Feeling Types Question5

“tra” Assessment of increased work discomfort, whose value is “zero” (no) or “1” (yes) Question 6

“qtra” Period when work discomfort increases where “peak hours” equals “1” and “during normal hours” 
equals “4”

Question 6 (Cont.)

“rep” Improves with rest, which the assigned value is “zero” (no) or “1” (yes) Question 7

“q” Period when there is an improvement ranging from “7” (during relay on other tasks) to “1” (on vacation), 
where q equals zero when not improving with rest

Question 7 (Cont.)

“a” Impact on other activities, which the assigned value ranges from “zero” (not) to “6” (completely) Question 8

“im” Impact on productivity, which the assigned value ranges from “zero” (not) to “6” (completely) Question 9

“rem” Use of drugs or compresses to work, which the assigned value ranges from “zero” (not) to “6” (every day) Question 10
The product value tr * t * 10/30 should be corrected to the limit of 10 when the worker has more than 30 years of work. Same for the product value of (tra+qtra) * t * 2/30. 
The “tra” component is indicating that those who are unable to reduce discomfort at rest are in a more severe phase of musculoskeletal disorder and thus increase 
the IDORT.

Figure 1. Histogram of the frequency distribution of the musculos-
keletal disorders index
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igure 2 shows the means of IDORT by group. Those diagnosed 
with RSI/WRMD had a much higher mean than those who 
only had musculoskeletal discomfort (MD), respectively, 7.13 
(SD=1.21) and 4.12 (SD=1.17).
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Figure 2. Distribution of the musculoskeletal disorders index around 
the respective means of the MD and RSI/WRMD groups

The difference between these means was significant (p<0.001, 
F=278.28) and by the Levene homogeneity test of variance30, it 
was found that the variances did not differ significantly for these 
two groups. 
It was observed that two cases in the “MD” group are beyond the 
range of 3 standard deviations and can be considered as outliers. 
Case 121 stands out because it has high chronic pain, but is not 
diagnosed with RSI/WRMD, while case 119 may be acute and 
non-chronic pain. 

Through table 2, it is possible to observe that IDORT is struc-
tured based on three factors: 1- scope and intensity of pain; 2- re-
lationship with work; and 3 - chronicity of pain. The correlation 
of each item with its respective factor is significant. The correla-
tion of each item with the other factors proved to be insignifi-
cant, except for item Q3. Cronbach’s alpha coefficient was 0.884 
for the first factor and 0.701 for the second. Only the third fac-
tor obtained an unsatisfactory result of 0.325. Item Q3 showed 
a significant correlation in both factor 3 and factor 1, indicating 
that this item has some ambiguity or wider association with pain. 
Thus, “the time you feel the pain” is also slightly associated with 
the factor “scope and intensity of pain.”
The variance explained by the first factor was 44.4%, the sec-
ond factor was 13.2% and the third 10.9%. The three factors 
combined explained 68.5% of the variance. By the Catell30 scree 
plot criterion, the inflection points also had three dimensions. 
To verify the alleged correlation between these three factors, it 
was decided to perform the oblique rotation of the factors, using 
the Promax method, with kappa equal to four (4). Table 2 shows 
that the first factor consists of items related to impact (Q8 and 
Q9), intensity (Q4 and Q10), location, and type of pain (Q1 
and Q5).     
Therefore, the impact on daily activities, the number of sites and 
types of pain merged with the intensity forming the dimension 
“scope and intensity of pain”. The second dimension was named 
“relationship with work” and brought together the items “started 
with current work” (Q2) and “how do you feel increases with 
work” (Q6). These two items were multiplied by the length of 
service in the company and, therefore, are closely correlated. This 
explains the high factorial loads. Finally, the third dimension was 
“chronicity of pain,” since the two items aggregated in this factor 
are aspects that describe chronic pain, namely, “time” (Q3) and 
“does not improve with rest” (Q7). The oblique rotation of the 
factors proved to be a more appropriate solution, considering 
that through it was verified and evidenced the significant correla-
tion between the factors.

Table 2. Summary of results of the exploratory factor analysis of musculoskeletal disorders index (n=182)

Components

1 2 3

Scope and intensity of pain Q8 Affects other activities outside of work .869 -.207 .054

Q9 Affects productivity .868 -.053 -.126

Q10 Has been taking drugs to work .803 .015 .057

Q4 Pain intensity .766 .002 .198

Q1 No. of body parts .758 .072 -.054

Q5 No. of sensations .749 .138 -.211

Relationship with work Q2 Started at current job* -.147 .925 .057

Q6 What you feel increases with work* .121 .819 -.063

Chronicity of pain Q7 Improves with rest -.092 -.022 .943

Q3 Time when you feel discomfort .393 .163 .403

Eigenvalues 4.436 1.319 1.100

% f variance explained 44.4 13.2 10.9

Cronbach’s Alpha 0.884 0.701 0.325
* multiplied by the length of service
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IDORT’s overall Cronbach’s alpha (α) was 0.843. The value of α 
for the first factor was 0.884, for the second 0.701 and the third 
0.325. The item “improvement with rest” (Q7) when removed 
increases α reliability from 0.843 to 0.861 and its correlation 
with IDORT was the only correlation of an item with a total 
score below 0.4. Despite this unfavorable result only for this as-
pect, the item was maintained because it represents a relevant 
data of the diagnosis of chronic symptoms and, even with its 
presence, the global α remained at a very satisfactory level.

DISCUSSION 

The proposed factors “Scope and intensity of pain”, “Relation-
ship with work”, and “Chronicity of pain” only validated a possi-
bility of describing symptoms related to RSI/WRMD syndrome. 
Communication of such symptoms is a complex process involv-
ing cognitive assessment and cultural context. Objectifying this 
information is a strategic step in analyzing the relationships of 
these symptoms to psychosocial factors in large samples. The full 
meaning of pain communication, however, requires a multidis-
ciplinary effort. The words that are used to characterize feelings 
and sensations are only the superficial dimension of a more pro-
found phenomenon. From the psychic point of view, there may 
be pain-latent contents that are revealed only through careful 
analysis of the subject’s unconscious32.  
In a previous study29, the IDORT showed significant correla-
tions with psychosocial factors such as psychological stress, as-
sessment of reward received, work autonomy and career com-
mitment, demonstrating the feasibility of using the index as an 
outcome marker in epidemiological studies. This also indicates 
that IDORT is related to broader phenomena in the world of 
work that are often revealed by pain. 
Regarding psychosocial factors, some suggestions may be useful 
for future studies. The first relates to the research design that 
should incorporate the longitudinal aspect, enabling the founda-
tion of causal relationships in the development of symptoms. In 
addition, longitudinal studies may generate greater consistency 
in the use of indices for the assessment of treatments and inter-
vention in RSI/WRMD. Also, in professional practice, in the 
area of occupational health, IDORT can be an indicator to assess 
the effectiveness of treatments, and it is possible to follow, briefly, 
the evolution of musculoskeletal symptoms. 
Another way to validate an index is to invest in building an item 
bank and calibrating it through the Item Response Theory. This 
methodology can positively impact the ability to predict RSI/
WRMD cases, as well as assist in understanding the impact of 

psychosocial factors through the analysis of more complex mod-
els, possible in this type of approach. 
The analysis of psychometric properties corroborated the validity 
of the scale in assessing pain dimensions, comparable to other 
studies in the area11,17,18. The self-assessment, made possible by 
the questionnaire, successfully allowed the discrimination and 
quantification of the dimensions relevant to the assessment of 
chronic pain. Comparing with other instruments11, the IDORT 
obtained a satisfactory psychometric validation, confirming the 
factors that constitute the scale through the internal consistency 
of the correlations between the items, but the “intensity” factor 
was separated from the “dysfunction” factor, in some studies18,20, 
while it was combined in another21, similar to this work. The 
time in which pain arose was associated with pain intensity, dif-
fering from other research that did not find such association21.
The IDORT instrument, which represents, among other things, 
musculoskeletal symptoms and signs that indicate one piece of 
the worker’s health and well-being, was successful in discriminat-
ing bank clerks who reported being diagnosed with RSI/WRMD 
by some doctor, generating a new possibility to assess the char-
acteristic discomfort of this syndrome. Given the conceptual 
fragility that implies difficulties in diagnosis, the possibility of 
creating a criterion arising from the chronicity of symptoms can 
be a useful tool to support the diagnosis. 
This research did not rely on the diagnosis of medical experts to 
confirm the self-report of workers, making the results vulnerable 
to criticism. However, even not controlling the reliability of the 
self-report, the results of this work point to the discriminative 
power that the term RSI/WRMD produced in the studied sam-
ple. Although not yet a concept in itself, but only a “notion” that 
has been strengthened by widespread use by health professionals 
and society, the term RSI/WRMD characterizes a specific group 
of people who have more severe musculoskeletal symptoms and 
have been discriminated by IDORT. 
 
CONCLUSION 

This study described the development of a new instrument to 
measure pain in its different dimensions: intensity, relationship 
with work, and dysfunction. The resulting score synthesized the 
information of the self-report of the symptoms and proved to 
be a promising alternative for organizing the dimensions of the 
phenomenon that are usually assessed separately. In addition to 
the practicality of the resulting score, IDORT assists in research-
ing the association of RSI/WRMD symptoms with psychosocial 
work factors.
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Annex 1. Work-related Musculoskeletal Disorders Self-Assessment Instrument 
Available at  https://pospsi.ufba.br/sites/pospsi.ufba.br/files/paulo_wenderson_tese.pdf 

This work-related musculoskeletal disorders self-assessment tool consists of objective questions that demand your attention to body perception 
and the assessment of the impact of work-related musculoskeletal disorders. ALL questions must be answered carefully, avoiding to leave them 
blank, not to compromise the analysis of the results. It consists of 3 parts:

I. Characterization data;
II RSI/WRMD data;
III Self-assessment of body discomfort symptoms.

We are grateful for your participation and contribution to the advancement of scientific knowledge in the area of occupational health of the worker.

I. Characterization data:

1. Gender  Male   Female 3. Marital status 5. Nº of children

2. Idade anos 4. Nº de dependentes 6. Idade do filho caçula:

7. What is your level of education? (Specify the course) 7.1 Are you studying?         Yes            No

 High school completed  Incomplete higher education

 Maters’ degree  Complete higher education

 PhD  Post-Graduation

8. How old were you when you start working? years 8.1 Length of service in the organization years

9. What’s your religion?  I have no religion Are you practising?     Yes            No

 Catholic  Protestant  Spiritist  UDV  Buddhist  Candomblé  Other:

II. Data about RSI/WRMD (IF ANSWERING “NO” TO QUESTION 1, GO TO PART III)

1. Have you ever been diagnosed with RSI/WRMD?  No  Yes When?

a. Which doctor made the diagnosis?  From the public health service  From the bank  Private

 From the Union  Other:

b. Do you have a specific diagnosis?  Tendonitis  Tenosynovitis  Epicondylitis

 Carpal tunnel syndrome  Bursitis  Other:

2. Are you currently:  Recovered  Under treatment  In professional rehabilitation

3. Have you ever missed work because of RSI/WRMD?  No  Yes For how long? 

4. Have you been on sick leave due to RSI/WRMD?  No  Yes For how long? 

5. Are you currently on sick leave?  No  Yes For how long? 

III. Self-assessment of body discomfort symptoms

1. Have you experienced any discomfort in your upper limbs or spine in the past 40 days? Mark the site(s) with an “X” in the figure below.

(A) No discomfort. Then, you do not need to answer questions 2 through 9 below.

Shoulders (C)

Spine (E)

Elbows (F)

Hands (I)

Neck (B)

Arms (D)

Forearms (G)

Wrist (H)

(J) Other:_______________
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