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Introduction:  Given the  lack  of standardized  tools  to  assess  tolerability  from  patient’s  perspective,  we

carried  out the  validation  of a  questionnaire  to  asses  treatment  tolerability  for  rheumatoid arthritis (RA):

TOL-AR-18.

Methods: The  TOL-AR-18  was validated in the  cross-sectional observational  study  in adult patients  with

RA. Socio-demographic  and clinical  variables were  collected. Patients completed  the  TOL-AR-18  and  ARTS

questionnaires and  a question  about  their  general  health  status.

Results:  Data  of 66  patients with a  mean  age  (standard  deviation;  SD) of 56.71 (10.50) years were analyzed;

66.7% were  women.  Mean (SD)  time  to disease  progression  was 10.76  (8.23) years,  and time  from  first

treatment  initiation  was 9.24  (7.70)  years.  Patients did not report other  adverse  events  rather  than those

included in the  TOL-AR-18.  The questionnaire  was  feasible  with  high  internal  consistency  (Cronbach’s  ˛

>0.90).  Discriminant  validity  was moderate,  with  significant  differences between patients in remission

and all  other,  and  between patients who  did not  report adverse  events  and the rest  (P  < .05).  Convergent

validity  was moderate–low  when correlated  with  the  ARTS questionnaire.

Conclusion:  The TOL-AR-18  is valid  for  use in a clinical  setting and  useful  as  an  additional tool  for  all

professionals to manage  and  assess tolerability  in RA.

©  2018  Published by  Elsevier  España,  S.L.U.

Evaluación  de  la  tolerabilidad  al  tratamiento  de  la  artritis  reumatoide.
Validación  y aplicaciones  prácticas  del  «cuestionario  TOL-AR-18»
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Introducción:  La ausencia de  herramientas  estandarizadas  para evaluar  la tolerabilidad  desde  la per-

spectiva  del  paciente,  planteó  la posibilidad  de  validar el  cuestionario  TOL-AR-18  de  tolerabilidad  al

tratamiento  de  la artritis  reumatoide  (AR) y  evaluar su aplicación  en  la práctica  clínica.

Métodos: El desarrollo  del cuestionario  se realizó siguiendo  la metodología  estandarizada y posterior-

mente  se validó mediante  un estudio  observacional  y  transversal  con  pacientes > 18  años  diagnosticados

de  AR, en  tratamiento  durante al menos 3 meses. Se recogieron variables socio-demográficas  y  clínicas.

Los pacientes  completaron  los cuestionarios  TOL-AR-18,  ARTS, y  el  cuestionario  sobre el  estado  de salud

percibida.
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Resultados:  Se  analizaron  datos de  66  pacientes de  edad media  (desviación estándar  [DE]) de 56,71  (10,50)

años; un  66,7%  eran  mujeres y el  65,1%  presentaba  remisión/baja  actividad  por DAS28. La  media  (DE)  del

tiempo de evolución  y  del inicio  del  primer  tratamiento  fue  de  11,34  (9,41)  y  9,24 (7,7)  años,  respecti-

vamente.  Los pacientes no reportaron reacciones adversas  adicionales  a  las incluidas en  el TOL-AR-18.  El

cuestionario  resultó factible  con  una  consistencia  interna elevada  (�  de  Cronbach >  0,9).  La validez  dis-

criminante  fue  moderada, con diferencias  estadísticamente  significativas entre pacientes en remisión y

el  resto, y  entre  quienes  no reportaban reacciones adversas  y  el  resto (p <  0,05). La  validez  convergente

fue  moderada-baja  al correlacionarse con  el cuestionario  ARTS.

Conclusiones: El  cuestionario  TOLAR-18  es válido  para su  uso  en  la práctica  clínica y útil  como  her-

ramienta complementaria  para el manejo y  valoración  de la tolerabilidad  en  la AR por  parte  de  todos

los  profesionales  implicados.

© 2018 Publicado  por  Elsevier  España,  S.L.U.

Introduction

The prognosis of chronic inflammatory diseases such as rheuma-

toid arthritis (RA) has improved substantially in the last decade

with the introduction of biological therapies, but despite the

demonstrated efficacy and effectiveness of these treatments, toxic-

ity is also an important factor to take into account.1 Up to 20%–40%

of  patients treated with methotrexate (MTX) have been observed

to experience tolerability problems requiring drug withdrawal.

Adverse events (AEs) are among the factors that most limit the use

of some treatments and determine the management of patients in

daily clinical practice.2

Many studies analyze the tolerability of pharmacological ther-

apies for RA, but traditionally it is  examined only from a clinical

point of view and in overall terms (using treatment drop-

out/discontinuation rates, persistence rates, laboratory tests or

brief interviews with patients during a visit), without taking into

account the impact of symptom or  events treatment-related on

patient’s life. From the patient’s perspective, tolerability includes

detection of treatment-related events, but also assessment of their

impact on daily life. For example, fatigue may  not be a  very impor-

tant or critical AE from a  clinical perspective, but it may  cause a

high degree of disability from the patient’s point of view in terms

of professional activities. These patient-reported outcomes (PROs)

are becoming increasingly essential in  clinical trials conducted

in patients with chronic diseases, observational studies and, ulti-

mately, daily clinical practice. PROs include a  part of the patient’s

life that is not assessed at medical visits and may  provide infor-

mation that affects therapeutic decisions, such as suspension of a

drug.3–5

Some studies have noted that, in general, clinicians report a  sub-

stantially lower number of AEs than patients do,6,7 and that patients

tend to provide a  more detailed description, including informa-

tion about its impact on, for example, health-related quality of life

(HRQoL).8 In several diseases such as schizophrenia and bipolar

disorder, specific questionnaires to  assess the impact of secondary

effects on HRQoL have begun to be validated and used.9,10 The

few studies on RA that include the patient’s assessment of toler-

ability do so using non-standardized tools with ad-hoc questions

for patients or with HRQoL questionnaires that are  not designed

to assess tolerability.11,12 The patient’s perspective is  a concept

that is gaining such importance that some countries such as the

United Kingdom, the United States, Australia and Sweden have

added reports supplied by patients to their pharmacovigilance

systems.13,14

This fact, as well as the lack of validated tools, arouses the inter-

est of authors to conduct a study with the objective of designing

and validating a questionnaire to assess tolerability in  patients

under treatment for RA (TOL-AR-18) and to describing the poten-

tial utility of the questionnaire to  assess tolerability of treatment

for rheumatoid arthritis in  the daily clinical practice of  rheuma-

tologists and other professionals involved in the management of

these patients. The results of the validation are presented below.

Materials and Methods

Questionnaire Design (Summary of the Stages)

The study fulfilled the Spanish regulatory requirements and

informed consent for observational studies according to  the Ethics

Commite from “Fundació de Recerca guidelines from Hospital Univer-

sitari Parc Taulí de Sabadell, Barcelona”. All  patients includded signed

the informed consent form to participate.

Before validation, the TOL-AR-18 questionnaire was  designed

using a  standardized methodology for development of  patient-

centred measures15 with four steps:

Establishment of Conceptual Framework and Literature Review

A bibliographic review was  made in  PUBMED of the published

literature on questionnaires and tolerability evaluation studies in

RA combining terms related to the pathology, with the type of

results to be  evaluated (tolerability, satisfaction, quality of  life

related to health (HRQOL)) and with different treatments. The

search was limited to studies published in English and Spanish for

the last 5 years, although it had to  be extended to  the last 10 years

due to the few articles identified. Of the 388 bibliographic refer-

ences obtained, a  first screening was  performed, eliminating those

that were considered not to perform an assessment of tolerability

from the patient’s point of view or those studies that compared

effectiveness between pharmacological treatments, obtaining only

5 publications that They could be considered useful for the purpose.

Then after, a manual search was conducted when 4 more refer-

ences were identified, based on reviews of the literature and mainly

related to  adherence. With the reading of the selected articles,

it was  verified that there is currently no published questionnaire

elaborated with standardized methodology and it became evident

the scarcity of studies in which the tolerability is  evaluated, not  in

purely clinical terms but from the perspective of the patients. This

review, however, was useful in identifying the adverse reactions

most frequently reported by patients.

Focus Group With 6  Expert Rheumatologists in RA to Select the

Most Common AEs, Related Health Dimensions and Most Typical

Manifestations in Patients

With a  list  of 27 symptoms, adverse reactions and discomforts

related to the treatment for RA obtained from the review of the

literature, a  focus group was  carried out with a group of 6 rheuma-

tologists, experts in RA, in  order to select those most frequent

complaints and the health dimensions mostly affected by each one.

During the focus group three exercises were carried out:
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a) Review of the list  of symptoms and reactions: the experts, by

consensus, included, excluded or grouped those items that they

considered according to  their clinical experience, selecting those

that were related to the treatments and more usually reported

by the patients.

b) Relation of each of the expressions or items obtained from the

previous exercise with the health dimension with which it could

be more linked or that could be more affected (physical, psy-

chological, social, cognitive, sexual, daily activities, perception

of health, energy-vitality and pain.

c) Evaluation of the degree of importance and frequency of each

item with a  scale of 0 (not frequent/important) to  4 (very fre-

quent/important). From this stage a  first list of 19 items was

obtained, those that were above the 50 percentile in importance

and frequency and above the 75 percentile in  the average of

both. With those items, a first version of the questionnaire was

obtained and the format and response options were designed.

Congnitive Debriefing With 7 Patients: Comprehension of Items,

Responses and Instructions

Seven patients were interviewed in order to ensure the under-

standing of the statements, the response categories and the

instructions on the part of the patients. The interviews were con-

ducted by the same interviewer to minimize interviewer bias. The

interviews were structured as follows: First, patients were given

the  first version of the “Tolerability questionnaire for rheumatoid

arthritis treatment” without receiving any clarification from the

interviewer. The interviewer then conducted a  semi-structured

interview with the patients to  assess the understanding of the state-

ments and the response system. In addition, for each item, they

were asked if they thought that reaction or symptom was due to

the treatment they were taking for RA or if they understood it as a

symptom of the disease.

Qualitative Analysis of the Interviews and Obtaining the Final

Items of the Questionnaire to be Validated in Phase II

Once the transcripts of the interviews were finished, a quali-

tative analysis of their content was carried out by 3 experts in  the

development of questionnaires. The criteria used to modify the con-

tent of the questionnaire was that at least 2 patients expressed the

need to change some aspect or content of the questionnaire. After

this analysis it was decided to exclude only the item: “I have an

altered appetite (Increase/decrease)” since the patients related it

more to the increase/loss of weight, aspect that was  collected in

previous items, than with the appetite directly.

With the changes made in  this analysis, the final questionnaire

of 18 items was obtained object of its subsequent validation.

The TOL-AR-18 questionnaire consists of 18 dichotomic items

(yes/no) about the presence of 18 typical AEs in treatment for

RA, referred to the last week. Each item has a  maximum of 5

questions related to health dimensions, with 4 options of Likert-

type responses (from ‘nothing’ to  ‘very much’) that assess the

impact of this AE on each health dimension (daily activity, social,

psychological–cognitive, energy–vitality and general health sta-

tus). The overall score provides information on the patient’s degree

of tolerability: the greater the score, the lower the tolerability. The

score for each dimension offers information on the impact of each

AE on patient’s life. These scores were adjusted and transformed

from 25 to 100 (from ‘not at all affected’ to ‘very affected’).

Design, Sample Characteristics and Variables

The validation of the TOL-AR-18 described below was carried

out with a cross-sectional, observational, multi-centre study with

consecutive inclusion of patients with RA from 6 Rheumatology

departments from Barcelona and Balearic Islands area. The patients,

who were 18 years of age and older and of both genders, had to have

been receiving any treatment for RA at least three months before

their inclusion in the study and not to have other diseases that

might interfere with the results.

At baseline, socio-demographic variables (age, gender, level of

education, professional situation and marital status), clinical vari-

ables (date of diagnosis, DAS-28 score, treatment and AEs at the

time of the visit) were collected. For each item (AE) of  the TOL-AR-

18 clinicians should assess the intensity and severity of  the event.

In addition, patients completed the TOL-AR-18 and the ARthritis

Treatment Satisfaction questionnaire (ARTS) and a question about

their general health status in relation to RA with 7 options of Likert-

type response (from ‘very good’ to ‘very bad’).

The ARTS questionnaire, validated in Spanish population,16

assesses patient satisfaction with treatment by means of  18  items

divided into four dimensions, including satisfaction with tolerabil-

ity dimension (items 9 and 10): ‘I am very concerned about the

potential side  effects of my  medication for osteoarthritis’ and ‘The

side effects of my  medication for osteoarthritis bother me a great

deal’.

Data Analysis

The Statistical Analysis System (SAS) package for Windows

version 9.2 was used for the analysis. In all statistical tests, a signif-

icance level P <  .05 was used. Regarding psychometric properties of

TOL-AR-18, feasibility was analyzed by the evaluation of  no-answer

percentage of each item. Cronbach’s alpha index was  used to  esti-

mate the reliability of the TOL-AR-18 in terms internal consistency.

Also, construct validity was evaluated using Kruskal–Wallis test in

order to compare the mean score of 5 subscales and total score

between groups of patients according to disease activity (DAS-28)

and number of AEs. The hypotheses is that patients with higher

activity and more AEs may  have higher scores and therefore lower

tolerability. We estimated Spearman’s correlation coefficient with

the ARTS questionnaire score (convergent validity), in the way that

a  higher tolerability is related to  a  greater satisfaction. Tol-AR-18

score were compared according to the general health status ques-

tion.

Roche pharma collaborated with the organization of a  first meet-

ing for the researchers and giving statistical support and a  small

collaboration in  the edition of the first draft of the document. The

main idea, proposal and management of the study was initiated by

the researchers, and the PI edited the full and final document here

presented. The researchers do  no present any conflict of  interest for

the elaboration of this document (Table 1).

Results

The study sample included 66 patients with socio-demographics

and clinical characteristics as described in  Table 2.  AEs reported

by patients in the TOL-AR-18 were assessed by  clinicians like

mild/moderate and not  serious. Patients showed less tolerability,

meaning higher scores facing all AEs compared with the clini-

cian’s assessment in  all dimensions (P < .05) as seen in Table 3.  The

most common event present were hair loss and tiredness/fatigue

(Table 4). Pain, tiredness and general discomfort caused by  treat-

ment, affected more than 15% of patients very much or quite a lot

(Table 5). Clinicians have to  ask for other possible AEs, but no AEs

apart from those included in the questionnaire occurred at the time

of the study. Regarding tolerability, patients had an overall mean

(SD) score on the TOL-AR-18 of 29.8 (7.0). The dimensions a little

more affected were ‘general health’ and ‘psychological–cognitive’,

although all dimensions had very low mean scores (Table 6).
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Table 1

TOL-AR-18 Questionnaire Itemsa

TOL-AR-18 questionnaire (Evaluation of the tolerability of treatment for rheumatoid arthritis)

1.  Due to the treatment that I am taking for rheumatoid arthritis, I have more pain in general.

2.  Due to the treatment that I am taking for rheumatoid arthritis, I have difficulty in breathing (cough, mucus, feeling of breathlessness).

3.  Due to the treatment that I am taking for rheumatoid arthritis, I have local skin reactions in the area of the injection (pain, swelling, bruising).

4.  Due to the treatment that I am taking for rheumatoid arthritis, I have fatigue or feel tired.

5.  Due to the treatment that I am taking for rheumatoid arthritis, I have general discomfort.

6.  Due to the treatment that I am taking for rheumatoid arthritis, I have an  increase in blood pressure.

7.  Due to the treatment that I am taking for rheumatoid arthritis, I have nausea, heartburn or stomach pains.

8.  Due to the treatment that I am taking for rheumatoid arthritis, my  hair is falling out more than it used to.

9.  Due to the treatment that I am taking for rheumatoid arthritis, I have dizziness and/or vertigo.

10. Due to the treatment that I am taking for rheumatoid arthritis, I have headaches.

11. Due to the treatment that I am taking for rheumatoid arthritis, I have gained weight.

12. Due to the treatment that I am taking for rheumatoid arthritis, I have lost weight.

13. Due to the treatment that I am taking for rheumatoid arthritis, I have palpitations (my  heart beats faster than usual).

14. Due to the treatment that I am taking for rheumatoid arthritis, I have infections or changes (skin, respiratory, urine, etc.).

15.  Due to the treatment that I am taking for rheumatoid arthritis, I have problems with my mouth (dryness, ulcers, etc.).

16.  Due to the treatment that I am taking for rheumatoid arthritis, I have problems with my vision.

17.  Due to the treatment that I am taking for rheumatoid arthritis, I have problems with my sex life (reduction in libido, genitourinary problems, etc.).

18.  Due to the treatment that I am taking for rheumatoid arthritis, I have sleep problems (insomnia, somnolence).

a Literal translation of the questionnaire items.

Table 2

Socio-demographics and Clinical Description of Sample Population.

Characteristics of the sample Mean (SD) %  (n)

Age, years 56.7 (10.5)

Gender, female 66.7 (44)

Level of education, primary 36.4 (24)

Work situation, retired 47.0 (31)

Civil status, living in couple 65.2 (43)

Disease duration, years 10.8 (8.2)

DAS-28

Remission/low activity (DAS-28 ≤  3.2) 65.1 (43)

Moderate/high activity (DAS-28 >  3.2) 34.9 (23)

Treatment for RA at the time of the studya

Synthetic DMARD 75.8 (50)

Biological DMARD 42.4 (28)

Corticosteroids 37.9 (25)

NSAIDs 34.8 (23)

Other 9 (6)

a The total does not  equal 100 as some patients had combined treatment.

Table 3

Patients Report of AEs Intensity, Its Impact in Social/health Dimension Atributted to

TOL-AR-18 Scores.

Dimension Mild Moderate P-value

Daily life

Mean (SD) 2967 (5.89) 3814 (1102) .0116

N  valid 22 13

Social dimension

Mean (SD) 2705 (2.76) 3553 (9.47) .0040

N  valid 21 12

Psychological/cognitive dimension

Mean (SD) 2998 (7.94) 4067 (1101) .0003

N  valid 24 14

Energy/vitality

Mean (SD) 2904 (7.31) 3807 (9.89) .0031

N  valid 24 11

General health status

Mean (SD) 3144 (1076) 4156 (1296) .0009

N  valid 25 13

Overall score

Mean (SD) 2944 (6.03) 3729 (8.24) .0010

N  valid 25 13

Table 4

Percentage of AEs Reported by Patients Included in the  TOL-AR-18 Questionnaire.

AE included in TOL-AR-18 % (n  =  60)

Hair loss 27.3 (18)

Tiredness/fatigue 25.8 (17)

Weight gain 24.2 (16)

Dizziness and/or vertigo 22.7 (15)

Mouth problems 22.7 (15)

Infection/changes 21.2 (14)

Nausea/heartburn/stomach pain 19.7 (13)

Local skin reactions (injection zone) 18.2 (12)

General discomfort 18.2 (12)

Problems with sex life (reduction in libido, genitourinary problems) 18.2 (12)

Increase in  blood pressure 15.2 (10)

Sleep problems 15.2 (10)

Palpitations 13.6 (9)

Problems with vision 13.6 (9)

Difficulty in breathing 10.6 (7)

Headaches 9.1 (6)

More pain in general 9.1 (6)

Weight loss 1.5 (1)

TOL-AR-18 Validation (Psychometric Properties)

The psychometric properties assessed in  the validation of  the

tolerability questionnaire are described below.

The rate of non-response to the 18 items was 1.5%. Reliability

of the TOL-AR-18 questionnaire was  assessed in terms of internal

consistency with, Cronbach’s  ̨ values greater than 0.95 for each

item, which indicates that all items were very inter-related. Cor-

relation between each item and overall score was  greater than 0.3

that is  a  satisfactory correlation.

To asses the construct validity, TOL-AR-18 scores were compared

with DAS-28 and with number of AEs.  Patients with moderate/high

activity had higher scores (lower tolerability) (Fig. 1), with statisti-

cally significant differences when compare with all other patients

(P <  .05). This significance was due to patients in remission who

have very low scores. Statistically significant differences were also

found for patients without AEs compared to all other patients.

Patients with ≥2 AEs showed higher scores. To asses the construct

validity, also Spearman’s correlation coefficient (Rho) between

TOL-AR-18 dimensions and ARTS questionnaire scores (items 9,  10

and tolerability dimension) was  calculated. The dimensions of  the

questionnaire TOL-AR-18 had an inverse and low-moderate corre-

lation with ARTS questionnaire (item 9 and item 10). Item 10 of

ARTS had higher correlation coefficients with the dimensions of

the TOL-AR-18 than item 9: between 0.21 and 0.38 and between
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Table  5

Impact of AEs Requested and Included in the TOL-AR-18 Questionnaire.

AE included in  TOL-AR-18 Very much affected

(n) %

Highly affected (n)

%

More pain in general 4 (6.2%) 10 (15.4%)

Difficulty in breathing 2 (3.1%) 5 (7.7%)

Local skin reactions (injection

zone)

2 (3.1%) 3 (4.6%)

Tiredness/fatigue 5 (7.7%) 15 (23.1%)

General discomfort 4 (6.2%) 11 (16.9%)

Increase in blood pressure 1 (1.5%) 5 (7.7%)

Nausea/heartburn/stomach

pain

1 (1.5%) 2 (3.1%)

Hair loss 4 (6.2%) 7 (10.8%)

Dizziness and/or vertigo 3 (4.6%) 6 (9.2%)

Headaches 1 (1.5%) 1 (1.5%)

Weight gain 4 (6.2%) 9 (13.8%)

Weight loss 0 0

Palpitations 2 (3.1%) 5 (7.7%)

Infection/changes 4 (6.2%) 7 (10.8%)

Health problems 3 (4.6%) 9 (13.8%)

Problems with vision 4 (6.2%) 9 (13.8%)

Problems with sex life

(reduction in libido,

genitourinary problems)

5  (7.7%) 9 (13.8%)

Sleep problems 3 (4.6%) 6 (9.2%)

Scale from: “patients’ life very much affected” ranging to  “highly affected”.

Table 6

Mean and Impact of the TOL-AR-18 Questionnaire Dimensions in Social/health

Variables.

Dimension Mean (SD)a

Daily life

Mean (SD) 30.0 (7.9)

N valid 57

Social dimension

Mean (SD) 28.2 (6.1)

N valid 55

Psychological/cognitive dimension

Mean (SD) 30.8 (9.3)

N valid 60

Energy/vitality

Mean (SD) 29.5 (7.8)

N valid 57

General health status

Mean (SD) 31.7 (10.8)

N valid 60

a Scores from 25  to 100.

0.09 and 0.34 respectively. ‘General health status’ and ‘psycho-

logical/cognitive’ dimensions of TOL-AR-18 showed the highest

correlation coefficients with tolerability dimension of the ARTS

while ‘energy-vitality’ showed the lowest (Table 7). In  addition, in

the analysis of answers to  the question about general health sta-

tus, differences in  the ‘daily activity’ and ‘psychological–cognitive’

dimensions and overall score for the TOL-AR-18 were found to

be  statistically significant (P =  .008; 0.024; 0.041). Patients who

assessed their general health status as ‘somewhat poor’ obtained a

higher score (lower tolerability) on this questionnaire.

Discussion

Assessment of tolerability of drug therapy for RA is a largely

unexplored condition. Despite this, the treatment compliance rate

is directly related to  these non-serious AEs, and they are sometimes

a reason for treatment withdrawal. In  clinical trials, PROs are essen-

tial and show the patient’s perspective in the conduct of a trial  with

a  new drug. Similarly, in daily clinical practice, including patient’s

perspective in the management of their disease is on the increase,

especially in  chronic diseases.4,17,18

We aimed to show in the present study that the TOL-AR-18 ques-

tionnaire could present good psychometric properties, although it

presents some limitations. It  has a very low rate of  non-response,

so its administration at rheumatology visits is feasible. The high

internal consistency of its items, greatly exceeding the expected

theoretical values,19 is an excellent indicator of their homogeneity,

all forming part of the same construct: tolerability. On  the other

hand, the questionnaire’s low scores are consistent with the pro-

file  of the population studied, with low disease activity and little

presence of AEs, it is  indicating a  good construct validity. In addi-

tion, we  also observed a trend towards having lower tolerability

(higher score) in  patients with more active disease, but this is not

statistically significant. This means that the TOL-AR-18’s discrimi-

nant capacity would probably be confirmed were the questionnaire

to be administered to a  more heterogeneous population in terms

of disease activity and presence of AEs. This hypothesis would

need to be confirmed with further studies. Finally, correlations

with the ARTS questionnaire were moderate–low, given that this

questionnaire (ARTS) assesses treatment satisfaction, not directly

tolerability as TOL-AR-18 does. Although the tolerability dimension

(items 9 and 10 of the ARTS) theoretically assesses this concept,

the TOL-AR-18 questionnaire assesses specific AEs, whereas the

ARTS asks in general about side effects of treatment and maximum
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Fig. 1.  Result of the TOL-AR-18 scores according to disease activity (DAS-28).
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Table 7

Correlation Between TOL-AR-18 Dimensions and ARTS Questionnaire (Items 9, 10 and Tolerability Dimension).

TOL-AR-18 dimensions ARTS

Item 9 Item 10 Tolerability dimension

Daily life Rho = −0.23 P-value =  .079 n =  57  Rho =  −0.34 P-value = .012 n = 55 Rho = −0.370 P-value = .005 n =  57

Social  dimension Rho = −0.25 P-value =  .072 n =  55  Rho =  −0.25 P-value = .074 n = 53 Rho = −0.291 P-value =  .031 n =  55

Psychological/cognitive dimension Rho = −0.27 P-value =  .038 n =  60 Rho =  −0.40 P-value = .002 n =  58 Rho = −0.426 P-value =  .001 n = 60

Energy/vitality Rho = −0.09 P-value =  .528 n =  57 Rho =  −0.21 P-value = .119 n =  55 Rho = −0.197 P-value =  .142 n =  57

General  health status Rho = −0.34 P-value =  .008 n =  60 Rho =  −0.38 P-value = .003 n =  58  Rho = −0.438 P-value <  .001 n = 60

Total  score Rho = −0.29 P-value =  .028 n =  59  Rho =  −0.36 P-value = .006 n =  57  Rho = −0.400 P-value = .002 n =  59

Spearman’s correlation coefficients (Rho).

degree of difficulty. This degree of trouble was not very present in

the study patients, as shown by the low percentage of patients who

assessed the degree of difficulty due to  an AE  with the maximum

score. Specifically, in  relation to adverse events reported, after the

study we were unable to  obtain more powerful conclusions. Like-

wise, the information contained in  the questionnaire was  100%

reflected by the patients and that it coincides mostly with those

selected by the rheumatologists. Therefore, the TOL-AR-18 is  more

specific for assessing tolerability.

Patient involvement in the management of their disease is

becoming increasing important, as is having their self-assessment

of various aspects of health available. Traditionally, tolerabil-

ity in any disease is  assessed from the clinical perspective of

the health personnel in  taking care of patient management and

follow-up, by means of laboratory tests or by  lists of AEs.20,21

It is also obtained by  asking the patient directly. However, the

patient may  be asked very general questions or questions aimed

at AEs that are more typical or serious or that  can be expected

depending on treatment regimen. Hence, the patient may  not men-

tion a very mild symptom because he/she does not believe it to

be important, because he/she is not asked about it directly or

because he/she believes it is normal and therefore does not report

it. This study were conducted to  obtain a useful, simple-to-use

and reproducible tool and to validate its utility in daily clinical

practice.

As a result of the need to  obtain information about tolerability

from the patient’s perspective that may  not have been obtained

in the course of clinical assessment, questionnaires have been

designed and validated in areas such as psychiatry, ophthalmol-

ogy and gastroenterology9,22,23; but to  date no questionnaires have

been launched to assess the impact of AEs in  the area of Rheuma-

tology, specifically in  RA.

We  believe that, with the TOL-AR 18, an easy-to-use, standard-

ized examination tool, with good measurement properties that

can be self-administered by patients, available for professionals

who care for RA patients on a  daily basis, we  answer the need

that currently exists. It  complements these professionals’ medical

knowledge without overloading a  medical visit. This questionnaire

not only quantifies treatment-related symptoms, but also is valid

for detecting potential adverse reactions not revealed with other

kind of assessment. It also offers the novelty of quantifying the

degree of trouble or importance for the patient of a particular AE,

which could be greater than previously believed by the clinician. Up

to now, this feature of the TOL-AR-18 might not have been gath-

ered during visits, since it has to  do  with a more subjective aspect.

Given that the TOL-AR-18 allows any health professional to per-

form a quick, detailed examination of AEs, it may  be useful not

only for rheumatologists, but also nursing staff and in general all

professionals involved in  some way in follow-up of a patient with

RA.

The information obtained with this questionnaire will provide

additional information about the different therapeutic strategies

available and will help to optimize management of the patient with

RA in  terms of decision-making. Decisions might concern changes

in  treatment, dose or even route of administration. Thus, the infor-

mation obtained will improve the patient’s satisfaction with his/her

treatment and HRQoL and involve him/her in  management of  the

disease, and as a  result the physician–patient relationship will

be strengthened. Our results suggest a  potential extrapolation to

other types of rheumatic and joint diseases with therapeutic arse-

nals similar to those of RA. However, this will require the relevant

validations of the TOL-AR-18 questionnaire in  other patient popu-

lations.

This study did have some limitations. First and foremost, we

consider that using DAS28 index and the number of AEs to asses

the construct validity of TOL-AR-18 could be complicated, because

disease activity may  influence the perception of side effects by  the

patient. Maybe patients with high disease activity may  tolerate bet-

ter minor side effects than those with lower disease activity since

they are more dependent of the beneficial effect of the treatment.

Further studies to  asses this issue may  help to better understand

the behaviour of the patients. Other limitations of particular note

are the following: (1) Some limitations were detected in  the ques-

tionnaire validation phase, such as a  limited patient sample size

(66 patients). Furthermore, owing to  the effect of chance (consecu-

tive enrolment), the sample turned out to  be  rather homogeneous

with respect to disease activity and presence of AEs. Some of  the

questionnaire’s measurement properties could probably have been

assessed better with a  larger, more heterogeneous sample. (2) The

limitations inherent to a  cross-sectional study hindered assessment

of properties such as test–retest reliability, i.e.  reproducibility of

responses in patients with stable or  similar clinical conditions or

sensitivity to change that  could have allowed changes in  TOL-AR-

18 scores to be assessed during a  period of time in comparison with

clinical variables. 3) The fact that a  satisfaction questionnaire for

patients with osteoarthritis such as the ARTS was  chosen to analyze

its correlation with the TOL-AR-18 might initially seem question-

able. It  should be noted that this questionnaire was  originally

designed and validated in  a  population with RA24 although in  the

Spanish validation it was used in  patients with osteoarthritis. How

there are not questionnaires about tolerability validated in  Span-

ish  and ARTS has a specific domain (two items) for tolerability, we

chose this questionnaire instead of a generic questionnaire. Despite

this, it was decided to use it to assess the effects of treatments for

rheumatic and joint diseases, we believed to  be more appropriate

than a generic or HRQoL questionnaire for RA as it had a  tolerability

dimension.

To summarize, the TOL-AR-18 questionnaire is  hereby pre-

sented as a  support tool for professionals involved in the

management of RA. It  offers them a  standardized means of  explor-

ing  and detecting potential AEs and furthermore strengthens the

physician–patient relationship by involving the patient in  the dis-

ease follow-up and outcome. We  therefore, due to the limitations

of our study suggest, that TOL-AR-18 is a complementary tool in the

management and evaluation of tolerability in RA. We suggest that

the use of the questionnaire in daily clinical practice could ease a
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more fluent and patient-oriented management, leading to optimal

control of patients with chronic arthritis.

Conflict of Interest

None for the topic of the project.

Acknowledgments

The authors would like to  thank Liliana Ercole from Roche Frama,

S.A. for her contribution providing support to carry out this project.

The authors would also give thanks to the Fundació Parc Taulí

from Sabadell, for their support as sponsor of the study.

References

1. Carmona L, Descalzo MA,  Ruiz-Montesinos D, Manero-Ruiz FJ, Perez-Pampin
E,  Gomez-Reino JJ, BIOBADASER 2.0 Study Group. Safety and retention rate
of off-label uses of TNF antagonists in rheumatic conditions: data from the
Spanish registry BIOBADASER 2.0. Rheumatology (Oxford). 2011;50:85–92,
http://dx.doi.org/10.1093/rheumatology/keq207.  Epub 2010 Jul  3.

2.  Jones G, Sebba A, Gu J, Lowenstein MB,  Calvo A, Gómez-Reino JJ, et al. Comparison
of tocilizumab monotherapy versus methotrexate monotherapy in patients with
moderate to severe rheumatoid arthritis: the AMBITION study. Ann Rheum Dis.
2010;69:88–96.

3. Gossec L, Dougados M, Dixon W.  Patient-reported outcomes as end points in
clinical trials in rheumatoid arthritis. RMD  Open. 2015;1, e000019.

4. Dougados M,  Nataf H, Steinberg G,  Rouanet S, Falissard B.  Relative importance
of doctor-reported outcomes vs patient-reported outcomes in DMARD inten-
sification for rheumatoid arthritis: the  DUO study. Rheumatology (Oxford).
2013;52:391–9.

5. Black N, Burke L, Forrest CB, Ravens Sieberer UH, Ahmed S, Valderas JM, et al.
Patient-reported outcomes: pathways to better health, better services, and bet-
ter  societies. Qual Life Res. 2016;25:1103–12.

6. Gäwert L, Hierse F,  Zink A, Strangfeld A. How well do patient reports reflect
adverse drug reactions reported by rheumatologists? Agreement of physician-
and  patient-reported adverse events in patients with rheumatoid arthritis
observed in the German biologics register. Rheumatology. 2011;50:152–60.

7. van den Bemt P,  Egberts A, Lenderink A, Verzijl J, Simons K,  van der Pol W,  et al.
Adverse drug events in hospitalized patients. A comparison of doctors, nurses
and patients as sources of reports. Eur J  Clin Pharmacol. 2009;55:155–8.

8. de Langen J, van Hunsel F,  Passier A, de Jong-van den Berg L,  van Grootheest K.
Adverse drug reaction reporting by patients in the Netherlands: three years of
experience. Drug Saf. 2008;31:515–24.

9. Montejo AL, Correas J, Cuervo J, Rebollo P, Cordero L,  Diez T, et al. Validation
of  a specific measure to  assess health-related quality of life in patients with
schizophrenia and bipolar disorder: the ‘Tolerability and quality of life’ (TOOL)
questionnaire. Ann Gen Psychiary. 2001;10:6.

10. Salazar-Ospina A, Amariles P, Benjumea DM,  Gutiérrez F, Faus MJ,  Rodríguez
LF. Effectiveness of the Dader Method for pharmaceutical care in patients with

bipolar I disorder: EMDADER-TAB: study protocol for a  randomized controlled
trial. Trials. 2014;15:174.

11. Fromme  E, Eilers K,  Mori M, Hsieh Y, Beer T. How accurate is clinician report-
ing of chemotherapy adverse effects? A comparison with patient reported
symptoms from the quality-of-life questionnaire C30. J  Clin Oncol. 2004;22:
3485–90.

12. Müller-Ladner U, Rockwitz K, Brandt-Jürgens J, Haux R,  Kästner P, Braun J, et al.,
MC-MTX.10/RH Study Group. Tolerability and patient/physician satisfaction
with subcutaneously administered methotrexate provided in two formulations
of  different drug concentrations in patients with rheumatoid arthritis. Open
Rheumatol J.  2010;18:15–22.

13. Medicines and healthcare products regulatory agency; 2010. https://www.
gov.uk/report-problem-medicine-medical-device [accessed 08.10.15].

14.  Blenkinsopp A, Wilkie P, Wang M,  Routledge PA. Patient reporting of suspected
adverse drug reactions: a review of published literature and international expe-
rience. Br J  Clin Pharmacol. 2007;63:148–56.

15. U.S. Department of health and human services Food and Drug Admin-
istration, Center for Drug Evaluation and Research (CDER), Center for
Biologics Evaluation and Research (CBER), Center for Devices and Radi-
ological Health (CDRH). Guidance for Industry. Patient-Reported Out-
come Measures: Use in Medical Product Development to Support Label-
ing Claims. http://www.fda.gov/downloads/Drugs/Guidances/UCM193282.pdf
[accessed 08.10.15].

16. Ruiz M,  Campillo MA,  Monfort J,  Pardob A, Rejas J,  Soto J. Adaptación al castellano
y  validación del cuestionario Arthritis Treatment Satisfaction Questionnaire.
Med  Clin (Barc). 2015;125:84–92.

17. Kojima M, Kojima T, Suzuki S, Takahashi N, Funahashi K, Asai S, et al. Patient-
reported outcomes as assessment tools and predictors of long-term prognosis:
a 7-year follow-up study of patients with rheumatoid arthritis. Int J Rheum Dis.
2015, http://dx.doi.org/10.1111/1756-185X.12789.

18.  Emery P, Bingham C,  Burmester G, Bykerk V, Furst D,  Mariette X,  et  al. Improve-
ments  in patient-reported outcomes following 52 weeks of treatment with
certolizumab pegol in combination with methotrexate in Dmard-Naive patients
with severe, active and progressive rheumatoid arthritis: results from the
C-early randomized, double-blind, controlled phase 3 study. Value Health.
2015;18. A707-8.

19. Bland JM, Altman DG.  Cronbach’s alpha. BMJ. 1997;314:572.
20. Thornicroft G, Tansella M. Growing recognition of the importance of service

user  involvement in mental health service planning and evaluation. Epidemiol
Psichiatr Soc. 2005;14:1–3.

21. Lingjaerde O, Ahlfors UG, Bech P, Dencker SJ, Elgen K. The UKU side effect rating
scale. A new comprehensive rating scale for psychotropic drugs and a  cross-
sectional study of side effects in neuroleptic-treated patients. Acta Psychiatr
Scand. 1987;334:1–100.

22. Barber BL, Strahlman ER, Laibovitz R, Guess HA, Reines SA. Validation of a
questionnaire for comparing the tolerability of ophthalmic medications. Oph-
thalmology. 1997;104:334–42.

23. Lawrance IC,  Willert RP, Murray K. A validated bowel-preparation tolerability
questionnaire and assessment of three commonly used bowel-cleansing agents.
Dig  Dis Sci. 2013;58:926–35.

24. Pouchot J,  Trudeau E, Hellot SC, Meric G, Waeckel A, Goguel J.  Develop-
ment and psychometric validation of a new patient satisfaction instrument:
the  osteoARthritis Treatment Satisfaction (ARTS) questionnaire. Qual Life Res.
2005;14:1387–99.

dx.doi.org/10.1093/rheumatology/keq207
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0130
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0135
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0140
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0145
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0150
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0155
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0160
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0165
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0170
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0175
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0180
https://www.gov.uk/report-problem-medicine-medical-device
https://www.gov.uk/report-problem-medicine-medical-device
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0190
http://www.fda.gov/downloads/Drugs/Guidances/UCM193282.pdf
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0200
dx.doi.org/10.1111/1756-185X.12789
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0210
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0215
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0215
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0215
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0215
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0215
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0215
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0215
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0215
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0220
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0225
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0230
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0235
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240
http://refhub.elsevier.com/S1699-258X(18)30123-2/sbref0240

	Assessing treatment tolerability for rheumatoid arthritis. Validation and practical applications of the ‘TOL-AR-18 questio...
	Introduction
	Materials and Methods
	Questionnaire Design (Summary of the Stages)
	Establishment of Conceptual Framework and Literature Review
	Focus Group With 6 Expert Rheumatologists in RA to Select the Most Common AEs, Related Health Dimensions and Most Typical ...
	Congnitive Debriefing With 7 Patients: Comprehension of Items, Responses and Instructions
	Qualitative Analysis of the Interviews and Obtaining the Final Items of the Questionnaire to be Validated in Phase II

	Design, Sample Characteristics and Variables
	Data Analysis

	Results
	TOL-AR-18 Validation (Psychometric Properties)

	Discussion
	Conflict of Interest
	Acknowledgments
	References


