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Original article

Development and psychometric evaluation of the

PMR-Impact Scale: a new patient reported outcome

measure for polymyalgia rheumatica

Helen Twohig 1, Caroline Mitchell2, Christian D. Mallen 1 and Sara Muller 1

Abstract

Objectives. PMR causes pain, stiffness and disability in older adults. Measuring the impact of the condition from

the patient’s perspective is vital to high-quality research and patient-centred care, yet there are no validated patient-

reported outcome measures (PROMs) for PMR. We set out to develop and psychometrically evaluate a

PMR-specific PROM.

Methods. Two cross-sectional postal surveys of people with a confirmed diagnosis of PMR were used to provide

data for field testing and psychometric evaluation. A total of 256 participants completed the draft PROM.

Distribution of item responses was examined, and exploratory factor analysis and Rasch analysis were used to in-

form item reduction, formation of dimension structure and scoring system development. Some 179 participants

completed the PROM at two time points, along with comparator questionnaires and anchor questions. Test–retest

reliability, construct validity and responsiveness were evaluated.

Results. Results from the field-testing study led to the formation of the PMR-Impact Scale (PMR-IS), comprising

four domains (symptoms, function, psychological and emotional well-being, and steroid side effects). Construct val-

idity and test–retest reliability met accepted quality criteria for each domain. There was insufficient evidence from

this study to determine its ability to detect flares/deterioration, but the PMR-IS was responsive to improvements in

the condition.

Conclusion. The PMR-IS offers researchers a new way to assess patient-reported outcomes in clinical studies of

PMR. It has been developed robustly, with patient input at every stage. It has good construct validity and test–re-

test reliability. Further work is needed to fully establish its responsiveness and interpretability parameters, and to

assess its real-world clinical utility.

Key words: polymyalgia rheumatica, patient-reported outcomes, psychometrics

Introduction

The lack of valid, reliable, patient-centred outcome

measures hinders high quality research into PMR. PMR

is an inflammatory musculoskeletal condition causing

pain, stiffness and disability. Worldwide, it is most com-

mon in northern latitudes and populations of

Scandinavian and Northern European descent [1]. In the

UK, PMR is the most common inflammatory musculo-

skeletal condition presenting in older adults [2], with an

overall incidence of 95.9 per 100 000 person years in

those aged over 40 years, rising to 314.9 per 100 000 in

the over 80s [3]. PMR can be challenging to diagnose

and manage because of its heterogeneous presentation,

Rheumatology Key messages

. The PMR-Impact Scale (PMR-IS) assesses the impact of PMR from a patient perspective.

. It has good construct validity and test–retest reliability across all domains.
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centred.
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variable disease course and the impact of comorbidities

which are frequently present in this age group.

Glucocorticoids remain the dominant treatment for the

condition and the side effects of these drugs need to be

balanced against control of symptoms.

Many questions remain about the optimal manage-

ment of PMR. The 2015 EULAR/ACR PMR clinical guide-

lines [4] highlight the need to identify which outcome

measures (including patient-related outcomes), and re-

sponse, remission and relapse criteria should be used in

people with PMR. Indeed, it could be argued that if pro-

gress is to be made with any of the items on the re-

search agenda, it is essential to establish a way to

measure the impact of the condition, and of its treat-

ment, on the people it affects. A recent systematic re-

view of outcomes measured in studies of PMR and the

validity of instruments used [5] found that current meas-

ures are not patient-centred and that there is scant evi-

dence on their measurement properties to support their

use in PMR. This lack of psychometrically robust out-

come measures limits the development of new thera-

peutic interventions for this patient group. We therefore

set out to develop and evaluate the psychometric prop-

erties of a patient-reported outcome measure (PROM) to

assess the impact of PMR on a person’s life, for use in

clinical research: the PMR-Impact Scale (PMR-IS).

Methods

Development of the conceptual framework, item devel-

opment and pilot testing of the PMR-IS have been pub-

lished elsewhere [6, 7]. Fig. 1 details the proposed

structure of the PMR-IS after the initial development

work. At this stage a long list of potential items was

identified and a proposed domain structure covering

symptoms, functional effects, psychological and emo-

tional well-being, and steroid side effects was devel-

oped. Here we describe two studies that allowed further

development and psychometric evaluation of the PROM.

Patient and public involvement

The whole process of development of the PMR-IS was

informed by consultation with people with PMR.

Discussion with members of the PMRGCAuk North East

support group (a regional patient support group affili-

ated to the charity PMRGCAuk) informed the initial idea

for the PROM and this group contributed to the early

development work. Trustees of the national PMRGCAuk

charity helped refine the study design and participant

materials for the field testing and evaluation studies.

Two members of the study team (H.T. and S.M.) are

members of the OMERACT PMR-SIG (a group working

to develop a core outcome set for research studies of

PMR) and have participated in regular discussions with

patient partners throughout this process, which have

increased understanding of patient perspectives and

priorities.

Field testing

Data for field testing were obtained via a cross-sectional

postal survey. The North East–York Research Ethics

Committee approved the study in April 2018 (REC refer-

ence 18/NE/0140).

FIG. 1 Development of the structure of the PMR-IS

PMR-IS: PMR-Impact Scale; NRS: numerical rating scale.

Helen Twohig et al.
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Participant identification and sample size

Participating primary care practices from the West

Midlands, UK carried out searches of their electronic pa-

tient databases to identify people with a coded diagnosis

of PMR made within the preceding 2 years [8]. A clinician

from the practice screened potential participants against

inclusion/exclusion criteria, which included checking that

the clinical features satisfied the core diagnostic criteria

set out in the British Society for Rheumatology/British

Society for Health Professionals in Rheumatology guide-

lines [9] and that the diagnosis had not subsequently

been changed. People with GCA in addition to PMR

were excluded. Details of full inclusion/exclusion criteria

are given in Supplementary Data S1 (available at

Rheumatology online). A sample of 250 respondents was

aimed for to satisfy requirements for factor analysis

(three to five times the number of respondents than

number of items is recommended) [10] and Rasch ana-

lysis (where 250 is adequate for most purposes) [11].

Potential participants were sent a study pack contain-

ing a participant information leaflet and the question-

naires. No personally identifiable information was

collected and return of the anonymized questionnaires

was taken as implied consent to participate. To obtain

responses representative of the entire disease course,

participants were asked to complete the PMR-IS twice—

once according to how they felt at the time of diagnosis

and once according to how they felt now. This was a

novel and pragmatic approach to mitigate the antici-

pated difficulties of recruiting sufficient numbers of inci-

dent cases through primary care. The two datasets, one

for ‘at diagnosis’ data and one for ‘now’ data, were man-

aged separately throughout. Analyses were conducted

using SPSS [12] and the RUMM2020 Rasch analysis

package [13].

Analysis

The distribution of item responses was examined to as-

sess appropriateness of the labelling of response cate-

gories, frequencies of missing items, and risk of floor

and ceiling effects.

The process of item reduction and determination of di-

mension structure for the functional and psychological

domains was guided by exploratory factor analysis (EFA)

and Rasch analysis [14].

EFA was conducted using principal component ana-

lysis with varimax rotation. The Kaiser–Meyer–Olkin [15]

measure was used to verify the adequacy of the sample

for analysis. Decisions on how many factors to retain

were based on eigenvalues (retained if >1) and examin-

ing scree plots for point of inflection. Items with factor

loading <0.5 onto a factor or loading >0.4 on more than

one factor were excluded in an iterative process. When a

unidimensional scale was created, Cronbach’s alpha

was calculated as a measure of internal consistency.

Further examination of item functioning, consideration of

differential item functioning (DIF) and scale unidimension-

ality was undertaken using Rasch analysis.

Threshold plots were examined to ensure that re-

sponse categories were ordered as expected.

Unidimensionality was evaluated by identifying the two

most different groups of items within the scale through

principal component analysis of the residuals, thus pro-

ducing the two most different estimates of person loca-

tion for each individual. Independent t-tests were used

to compare these person locations. The criterion for uni-

dimensionality was that no >5% of the sample should

have a significant (P<0.05) difference in person location

based on the two sets of items.

Overall fit was assessed by examining the item–trait

interaction statistic, mean item and person fit residuals

and the power of test-of-fit (based on the person-

separation index). Individual item fit was assessed by

studying item characteristic curves, chi-squared statis-

tics for each item and item fit residuals. DIF by age, gen-

der and duration since diagnosis was tested.

Evaluation of measurement properties

A further cross-sectional postal survey was carried out

to assess test–retest reliability, construct validity and re-

sponsiveness of the PMR-IS. The South Central–

Hampshire B Research Ethics Committee approved the

study in Oct 2019 (REC reference 19/SC/0525).

Participant identification and sample size

The same inclusion and exclusion criteria were used as

for the field-testing study (S1), but participants were

recruited from both primary and secondary care to in-

crease the recruitment rate (primary care practices

across the West Midlands and the rheumatology depart-

ment of Midlands Partnership NHS Foundation Trust).

Participants were asked to complete a baseline ques-

tionnaire booklet comprising the PMR-IS, the mHAQ [16]

and the SF-36 [17]. Those that provided informed written

consent to be contacted again were sent a second

questionnaire booklet 2–6weeks later, comprising a ser-

ies of anchor questions and the PMR-IS. There were five

anchor questions, one specific to each of the four

domains and one on overall quality of life, and each had

five response options (improved a lot, improved a little,

stayed the same, worsened a little and worsened a lot).

A sample size of 200 was aimed for to achieve the

recommended minimum of 50 participants remaining sta-

ble for the test–retest reliability analysis plus a large

enough group whose condition changed between the

two time points to allow responsiveness testing [18].

Analysis

Test–retest reliability for each domain was evaluated in

the group reporting that they had ‘stayed the same’ on

the anchor question for that specific domain. The intra-

class correlation coefficient (ICCagreement), standard error

of the measurement (SEMagreement) and the limits of

agreement (LoA) were calculated for each domain.

Construct validity was assessed by testing pre-

specified hypotheses about the strength and direction of

correlation between scores on domains of the PMR-IS

and scores on the comparator questionnaires.

Responsiveness was evaluated by testing hypotheses

about the expected mean change scores on domains of

Development and psychometric evaluation of the PMR-Impact Scale
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the PMR-IS in participants grouped according to their

anchor question responses.

Consideration was also given to the interpretability of

the measure. The risk of floor and ceiling effects was

assessed by examining the frequencies of maximum and

minimum responses and the smallest detectable change

(SDC) at group level was calculated from the LoA.

Results

Field testing

Study sample and characteristics

A total of 256 participants returned paired questionnaires

suitable for inclusion in the analysis. Demographic details

are given in Table 1. Despite the search criteria for prac-

tices being to identify people diagnosed in the preceding

2 years, some respondents reported longer duration of

diagnosis. We included the 14 participants who reported

a date of diagnosis of between 2 and 5 years earlier but

excluded any diagnosed >5 years earlier.

Distribution of item responses

Charts showing the distribution of responses to items in

each domain are given in Supplementary Fig. S1 (avail-

able at Rheumatology online). Missing responses were

<10% for all items.

In the symptoms and function domain, >10% of par-

ticipants scored maximally on all the items ‘at diagnosis’

and minimally on all the items ‘now’, suggesting a risk of

floor and ceiling effects. The responses in the ‘now’ data

were more uniformly distributed.

Response categories for the symptom duration ques-

tions were amended as one option was used much less

frequently than all the others. For the function domain,

items for which missing or ‘not relevant’ responses were

cumulatively >10% in either dataset were considered for

removal. Seven items were excluded on this basis (all

changes are detailed in Supplementary Fig. S1, available

at Rheumatology online).

For the emotional and psychological domain,

responses were more uniformly distributed and all re-

sponse categories were used, therefore no items were

removed at this stage.

For the steroid side effects domain, all response cate-

gories were used. Three items (high blood pressure, high

blood sugar and cataracts) were removed as it was felt

that these were not easily identifiable as directly related

to prednisolone and may cause difficulties in reporting if

they were pre-existing conditions.

Exploratory factor analysis

EFA of the ‘now’ function data, and the ‘now’ and ‘at

diagnosis’ emotional and psychological well-being data

found that these scales were unidimensional, and each

had high internal consistency (Cronbach’s alpha >0.9).

EFA of the ‘at diagnosis’ function data still resulted in

two factors after iterative deletion of five items and there

was no clinically meaningful distinction between the

groups of items loading onto each factor. Therefore,

Rasch analysis was used to aid further item reduction

and more rigorous assessment of unidimensionality.

Rasch analysis

A partial credit model [19] was used in each case and

there were no disordered thresholds at any iteration. The

least well-fitting items were iteratively deleted until unidi-

mensional scales with satisfactory fit statistics were

achieved. At the end of the process, a 9-item functional

scale and a 4-item psychological and emotional well-

being scale had been created. The only item showing

DIF in the final scales was ‘take your shoes or socks on

or off’, which showed DIF for gender in the ‘now’ data-

set. Results of the Rasch analysis process are given in

Supplementary Table S1 (available at Rheumatology on-

line). Fig. 2 shows the person-item threshold distribu-

tions for the final scales.

Final scale structure and scoring of the PMR-IS

Fig. 1 summarizes the developmental process and final

scale structure of the PMR-IS. The full PMR-IS is avail-

able in Supplementary Data S2 (available at

Rheumatology online). Fatigue was added to the symp-

toms domain after the field-testing study as on-going

work with the OMERACT PMR-SIG [20] added to find-

ings from previous research [6, 21] to support its status

as a key symptom, rather than it being considered a

component of psychological well-being. The ‘look-back

period’ for the stem questions for each domain was ini-

tially set at 3 days but in response to patient and profes-

sional feedback, this was changed to 1week prior to the

evaluation study. The score for each domain is the mean

item score converted to a percentage (higher scores in-

dicate greater impact). As for the SF-36 [17], if fewer

TABLE 1 Participant details

Field testing study (n5 256) Evaluation study (n5 210)

Mean (range) age (years) 73.9 (52.98) 72.2 (52.90)

Gender female [n (%)] 171 (67.1) 119 (57.1)

Mean (range) duration since diagnosis
(months)

17.5 (1–60) 16.1 (1–36)

Percentage taking prednisolone 74.6 93.8

Mean (S.D.) dose of prednisolone (mg) 6.5 (5.1) 5.7 (4.3)

Helen Twohig et al.

4 https://academic.oup.com/rheumatology

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/rh
e
u
m

a
to

lo
g
y
/a

d
v
a
n
c
e
-a

rtic
le

/d
o
i/1

0
.1

0
9
3
/rh

e
u
m

a
to

lo
g
y
/k

e
a
c
3
1
7
/6

5
9
3
4
8
0
 b

y
 U

n
iv

e
rs

ity
 o

f S
h
e
ffie

ld
 u

s
e
r o

n
 2

1
 J

u
n
e
 2

0
2
2



than half the items are completed for any domain, a

score should not be calculated. Scores will be presented

separately for each domain, rather than being combined

to form an index, to aid clinical utility.

Evaluation of measurement properties

Study sample and characteristics

A total of 210 first booklets and 179 paired booklets

were eligible for inclusion in the analysis. Demographic

details are given in Table 1. There were 25 respondents

who reported being diagnosed >2 years ago. For this

analysis we included the 11 participants who reported a

diagnosis 2–3 years ago but excluded anyone diagnosed

>3 years ago (n¼ 14). This was felt to strike the optimal

balance of maximizing participant numbers whilst keep-

ing the study population representative of ‘typical’ PMR.

Test–retest reliability

A sample size of >50 was achieved for each domain.

The ICCagreement was >0.8 in each domain, suggesting

good reliability [22]. The SEMagreement for each domain

ranged from 9.3 to 11.9 on a scale out of 100 (see

Table 2).

Construct validity

Ten out of 11 hypotheses were satisfied (Supplementary

Table S2, available at Rheumatology online). The PMR-IS

therefore met the criteria of >75% of hypotheses being

satisfied to demonstrate good construct validity [22].

FIG. 2 Person-item threshold distributions

TABLE 2 Test–retest reliability and smallest detectable change results

Scale n ICCagreement

(95% CI)

SEMagreement Mean and LoA SDC

Individual Group

Symptoms 59 0.83 (0.73, 0.90) 11.85 4.22 (�27.88, 36.32) 32.10 4.18

Function 80 0.85 (0.77, 0.90) 8.44 0.67 (�22.83, 24.16) 23.50 2.63

Emotional and psychological well-being 95 0.81 (0.73, 0.87) 9.72 1.05 (�25.97, 28.07) 27.02 2.77

Steroid side effects 100 0.83 (0.76, 0.88) 9.31 �1.94 (�27.59, 23.72) 25.66 2.57

n: number of participants reporting they had ‘stayed the same’ on this scale between completing the two questionnaires;

SEMagreement: standard error of the measurement, calculated for agreement; ICCagreement: intraclass correlation coefficient, two-way,

calculated for agreement; LoA: limits of agreement between which 95% of second values are expected to fall calculated using

the Bland and Altman method [23]; SDC: smallest detectable change. SDCind ¼ 1.96 � �2 � SEM. SDCgroup ¼ SDCind/�n.

Development and psychometric evaluation of the PMR-Impact Scale
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Responsiveness

Due to the small numbers of participants in each anchor

question response group, the ‘worsened/improved a lit-

tle’ and ‘worsened/improved a lot’ groups were com-

bined into ‘worsened’ and ‘improved’ categories for each

domain. Four out of five hypotheses about the expected

trends in change scores were satisfied and the PMR-IS

scores for each domain changed as expected for the

group that rated themselves ‘improved’. However, for

the ‘worsened’ group, the mean change scores were

small with high variability (see Fig. 3). Supplementary

Table S3 (available at Rheumatology online) contains full

results for responsiveness testing.

Interpretability

In the function and psychological and emotional well-

being domains there was a floor effect, with >15% par-

ticipants scoring at the minimum. The SDC at group

level for each domain is given in Table 2.

Discussion

We have developed a new PROM, the PMR-IS, which

has good construct validity and test–retest reliability in

people with PMR. The outcome measure was derived

from qualitative data exploring the patient experience

and has been tested and refined at each stage based on

responses from people with the condition.

PROMs are increasingly recognized as valid and re-

sponsive tools by which to measure outcomes in a wide

variety of conditions [24, 25]. In clinical trials, the use of

PROMs in addition to traditional clinical indicators allows

the patient perspective of the physical, functional and

psychological impact of a disease to be systematically

captured and therefore the impact of the intervention to

be more comprehensively assessed. PROMs can also

allow the patient perspective to be incorporated into

other study types—routine collection of PROMs into the

electronic health record could enable inclusion of this in-

formation into big data longitudinal and cross-sectional

observational research [26, 27]. In clinical practice,

PROMs can be used at an individual level in guiding pa-

tient assessment and management, informing treatment

decisions and follow-up schedules, and facilitating sup-

ported self-management [28, 29].

PMR lends itself to patient-reported assessment because

of the nature of its symptoms and effects and the balance

that has to be struck between the effects of the disease

and the adverse effects of treatment. Until now, there has

been no valid, disease-specific outcome measure for the

condition that incorporates patient experiences, despite

repeated assertions that this is an unmet need [21, 30–32].

The process of developing and refining the scale

structure of the PMR-IS was stepwise and rigorous, and

built on a strong theoretical understanding of the con-

ceptual framework derived from qualitative exploration of

patient experiences of the condition. One of the chal-

lenges in ‘measuring’ outcomes in PMR is the need to

capture the severity of symptoms at onset and fluctua-

tions around a much lower level of symptoms over the

FIG. 3 Bar chart of mean change scores per domain for groups defined by participants’ response to the domain-spe-

cific anchor question

Helen Twohig et al.
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duration of the disease course. To ensure that the PMR-

IS contained items applicable to people in the early

stages of the disease, we asked people to retrospective-

ly complete the score, thinking back to how they felt at

onset. This carries a risk of recall bias and bias due to

response shift [33] but was a pragmatic approach given

the anticipated difficulties of recruiting people newly

diagnosed with PMR. Further evaluation of responsive-

ness of the PMR-IS, for example validation in a longitu-

dinal cohort, is needed to confirm that this approach led

to inclusion of a sufficient range of items that work

across the disease course.

Refinement of the function and psychological and

emotional well-being scores involved application of both

classical and modern test theory methods. The benefits

of using Rasch in this study were verifying ordering of

response categories, providing a more powerful study of

item functioning, rigorous assessment of unidimensional-

ity and enabling testing for DIF.

Once an instrument has been developed it needs to

be evaluated in the population in which it will be used.

This is not a one-off assessment, it is a process of gath-

ering evidence to support or refute the reliability, validity

and responsiveness of the instrument in defined circum-

stances. The evaluation study presented here is the first

step in the process of gathering evidence to support the

use of the PMR-IS. Good construct validity and test–re-

test reliability have been demonstrated. This initial study

also provides some evidence that the PMR-IS is a re-

sponsive measure for detecting improvement in PMR but

the numbers of participants in the responsiveness ana-

lysis were too small to be confident in the ability of the

tool to detect worsening in the condition.

In addition to an instrument’s psychometric properties,

consideration needs to be given to the interpretability of

the scores in the population of interest. Our results show

a risk of floor effects in the function and psychological

and emotional well-being domains of the PMR-IS.

However, this same limitation has been found for pain

and stiffness VAS, the HAQ and the mHAQ in PMR, and

is to be expected given the clinical course of the condi-

tion [28]. This might not cause significant difficulty in a

clinical trial as once the participant is scoring within the

‘floor effect’ margins, the condition might reasonably be

considered to be under control and further differentiation

may not be needed. If discrimination of people with low

levels of these constructs was required, further items

would have to be developed and added but this would

have to be balanced against increased burden for partic-

ipants. In future, the use of item banks and computer

adaptive testing may allow targeted questions but the

technology to do this is not currently available.

Two key parameters for interpretability of an instru-

ment or scale are the SDC and the minimally important

change. The SDC value is derived from the LoA from the

reliability analysis. At an individual level the results here

are high but at group level they are reasonable, at be-

tween 2–4% for each domain. Further studies are

needed to evaluate the minimally important change for

patients and to ensure that the scales are sufficiently

sensitive to detect this.

The PMR-IS is the first composite PROM for PMR. It

has the potential to facilitate better research into PMR

by ensuring that researchers measure outcomes that

truly matter to patients. In future we envisage that it

could also be used in clinical practice to aid shared deci-

sion making and empower people to be more involved in

management of their condition. It has good construct

validity and test–retest reliability in the target population

and can detect improvement in the condition. Further

evaluation of the PMR-IS in longitudinal cohort studies

and clinical trials will allow assessment of its perform-

ance in detecting relapse and remission, and provide

more precise estimates of its interpretability parameters.
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Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod 

tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim 

veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea 

commodo consequat. Duis aute irure dolor in reprehenderit in voluptate 

velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat 

cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id 

est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed 

do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim 

ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip 

ex ea commodo consequat. Duis aute irure dolor in reprehenderit in 

voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 

occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing 

elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. 

Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi 

ut aliquip ex ea commodo consequat. Duis aute irure dolor in 

reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. 

Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia 

deserunt mollit anim id est laborum. Lorem ipsum dolor sit amet, 

consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et 

dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation 

ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure 

dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla 

pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa 

qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit 

amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut 

labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud 

exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. 

Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore 

eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, 

sunt in culpa qui officia deserunt mollit anim id est laborum. Lorem 

ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor 

incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, 

quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo 

consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse 

cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat 

non proident, sunt in culpa qui officia deserunt mollit anim id est 

laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 
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eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 

minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 

ea commodo consequat. Duis aute irure dolor in reprehenderit in 

voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 

occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing 

elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. 

Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi 

ut aliquip ex ea commodo consequat. Duis aute irure dolor in 

reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. 

Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia 

deserunt mollit anim id est laborum. Lorem ipsum dolor sit amet, 

consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et 

dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation 

ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure 

dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla 

pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa 

qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit 

amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut 

labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud 

exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. 

Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore 

eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, 

sunt in culpa qui officia deserunt mollit anim id est laborum. Lorem 

ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor 

incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, 

quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo 

consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse 

cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat 

non proident, sunt in culpa qui officia deserunt mollit anim id est 

laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 

minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 

ea commodo consequat. Duis aute irure dolor in reprehenderit in 

voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 

occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing 

elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. 
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Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi 

ut aliquip ex ea commodo consequat. Duis aute irure dolor in 

reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. 

Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia 

deserunt mollit anim id est laborum. Lorem ipsum dolor sit amet, 

consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et 

dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation 

ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure 

dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla 

pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa 

qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit 

amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut 

labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud 

exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. 

Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore 

eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, 

sunt in culpa qui officia deserunt mollit anim id est laborum. Lorem 

ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor 

incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, 

quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo 

consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse 

cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat 

non proident, sunt in culpa qui officia deserunt mollit anim id est 

laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 

minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 

ea commodo consequat. Duis aute irure dolor in reprehenderit in 

voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 

occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing 

elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. 

Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi 

ut aliquip ex ea commodo consequat. Duis aute irure dolor in 

reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. 

Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia 

deserunt mollit anim id est laborum. 
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