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 Abstract 
Objectives

Evaluating fatigue items from traditional questionnaires and a new scale (BRAF-MDQ) by experts in rheumatoid arthritis 
(RA). This evaluation was part of a study to select fatigue items to develop an item bank for a Dutch computer-adaptive test 
(CAT) for RA. Experts’ opinions were incorporated since they are essential for content validity of measurement instruments.

Methods
The 60 items of the SF-36 subscale vitality, FACIT-F, POMS subscale fatigue/inertia, MAF and the recently developed 
BRAF-MDQ were evaluated by rheumatologists, nurses and RA patients in a Delphi procedure. Items were selected for 
development of the item bank/CAT if rated as adequate by at least 80% of the participants (when 50% or less they were 
excluded). On the basis of participants’ comments, remaining items were re-worded and re-evaluated in the following 

round. The procedure stopped when all items were selected or rejected.

Results
Ten rheumatologists, 20 nurses and 15 RA patients participated. After the first round, 40% of the traditional items and 

60% of the BRAF-MDQ items were directly selected and 3 items of the traditional questionnaires and 1 item of the 
BRAF-MDQ were directly excluded. Remaining items were re-worded, eight of which were presented for re-evaluation 
in the second round. Finally, 90% of the items from the traditional questionnaires and 95% of the items from the new 

BRAF-MDQ were included in our item pool. 

Conclusion
Fifty-five of the 60 items (92%) from fatigue questionnaires proved to have good content validity and were feasible for 

use in the Netherlands, some after adaptation. 
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Introduction
Measuring fatigue in rheumatoid ar-
thritis (RA) provides information on 
a prominent symptom of RA, and is 
essential for the understanding of the 
patients’ perspective (1). Patients ex-
perience fatigue as a multidimensional, 
annoying symptom with far-reaching 
consequences (2-5).
Only four multi-item fatigue question-
naires have shown reasonable evidence 
for validity in RA (6): Short Form 36 
subscale vitality (SF-36; 7), Functional 
Assessment of Chronic Illness Therapy 
Fatigue Scale (FACIT-F; 8), Profile of 
Mood States subscale fatigue/inertia 
(POMS;9), and the Multidimensional 
Assessment of Fatigue scale (MAF; 
10). However, none of these scales 
met all criteria for validity nor was 
the perspective of patients included in 
their development (6). The Bristol RA 
Fatigue Multi-Dimensional Question-
naire (BRAF-MDQ; 11) has been re-
cently constructed and evaluated in a 
British RA population. Its development 
encompasses the patients’ perspective 
with interviews, focus groups and cog-
nitive testing. The development focuses 
on patients scoring 7 or higher on a 
VAS fatigue and the evaluation of the 
questionnaire on patients scoring 5 or 
higher (2, 11). 
There is still no measurement instru-
ment that incorporates the patients’ 
perspective and that is validated in the 
Netherlands. In this study, the BRAF-
MDQ items will be tested in a Dutch 
population for the first time. However, 
we do not intend to develop another 
fatigue questionnaire; instead we will 
use innovative technology to meas-
ure fatigue in RA more precisely with 
fewer items. Computer-adaptive testing 
(CAT) allows comprehensively meas-
uring fatigue with relatively few items 
(12). Items are respectively selected and 
based on the patient’s previous answer, 
thus enabling precise measurement at 
individual level with few items. The 
working mechanism of a CAT can be il-
lustrated by the following example: if a 
patient disagreed with the question “Are 
you too tired to take exercise?”, this 
patient would not also get a question 
reflecting more severe fatigue as “Are 
you too tired to go for a short walk?”. 

For the development of a CAT for fa-
tigue in RA, adequate items have to be 
selected for inclusion in an item bank.  
Items of the aforementioned fatigue 
questionnaires (7-10) are available in 
Dutch. However, the patients’ perspec-
tive was not part of their development 
and they were not specifically designed 
for patients with RA. Therefore, it is of 
particular importance to check content 
validity.
We conducted a Delphi study to allow 
patients, rheumatologists and nurses 
to evaluate fatigue items. It is essential 
to include the opinion of patients and 
professionals in the development of 
questionnaire items to ensure content 
validity (13). Only patients can report 
on the subjective experience of fatigue, 
and clinicians have the most experience 
with the outward manifestation of a 
symptom or condition (13). 
This paper focuses on the evaluation of 
existing fatigue items: how do experts 
evaluate the items from traditional fa-
tigue questionnaires (SF-36 subscale 
vitality, FACIT-F, POMS subscale fa-
tigue/inertia, MAF)? Do the items of 
the BRAF-MDQ meet the meaning of 
fatigue in the Netherlands?

Patients and methods
Delphi process
With the Delphi process (14), opinions 
about a certain topic can be collected 
by a questionnaire, which is sent by 
(electronic) mail to a panel of poten-
tial participants who then fill it out in-
dividually. In our case, they rated the 
fatigue items on their own. Contrary to 
group discussion, no attention should 
be paid to prevent especially the more 
dominant participants from expressing 
their opinion, so that the phenomenon 
of “group think” cannot obstruct the 
viewing of different opinions. A Del-
phi study consists of at least two rounds 
and aims to reach consensus among the 
participants. After each Delphi round, 
systematic feedback on the results of 
the previous round are provided to the 
participants (15). By doing so, the ex-
perts are informed about the opinions 
that are present in the group. The extent 
of agreement is determined by statistical 
measures as no in-person meetings are 
conducted. 
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Preparation of the item pool
In our aim to develop a CAT for fatigue 
in RA, we need a large and comprehen-
sive item pool to cover all dimensions 
of the fatigue experience in RA. We in-
cluded 40 items of the validated Dutch 
versions of the RAND SF-36 subscale 
vitality (16), FACIT-F (17), POMS 
subscale fatigue/inertia (18), and MAF 
(19), henceforth referred to as tradi-
tional questionnaires. We also included 
all 20 items of the BRAF-MDQ, which 
we translated from English into Dutch 
using the recommended cross-cultural 
translation procedure (20). Additional 
items developed from interview mate-
rial were enclosed (not reported in this 
paper, the entire process of the Delphi 
study is described elsewhere [21]).

Participants and data collection
We contacted the experts (40 rheuma-
tologists, 40 nurses and 31 patients) by 
e-mail, informing them about the study 
and requesting their participation. The 
e-mails contained a link to an online 
questionnaire in which we presented 
the fatigue items. The e-mail addresses 
of patients were collated from the da-
tabase of the Patient Research Part-
ners of the Arthritis Centre Twente and 
those of the rheumatologists and nurses 
from the member list of a Dutch pro-
fessional association in Rheumatology 
(NVR) and the DREAM registry. The 
participants were asked to indicate on a 
4-point Likert scale (very appropriate, 
rather appropriate, less appropriate, not 
at all appropriate) how appropriate they 
thought each item was. The participants 
also had the possibility to comment on 
the items and suggest improvements in 
the blank fields below each item.
After each round, the data were ana-
lysed and summarised. For the items 
which had to be re-evaluated in round 
2, information about its evaluation in 
round 1 was provided by presenting 
the relevant item, a brief summary of 
the comments given, and finally the re-
worded item. Items had to be evaluated 
in the same way as in round 1.

Analysis and criteria for item selection
In Delphi studies, different rules for de-
fining sufficient consensus are applied 
(15), ranging from 55–80%. To estab-

lish the rule for our study, we searched 
the literature for other Delphi studies in 
health research. Repeatedly, the criteri-
on of 80% was used for the selection of 
an item or topic, as for EULAR recom-
mendations (22). On the basis of these 
examples, we also applied the conserv-
ative criterion of 80% agreement. Fur-
ther properties of our rule were devel-
oped in discussion among the authors to 
meet our special situation with different 
expert groups. 
An item was directly selected for in-
clusion in the CAT item pool if 80% 
or more of the participants rated it as 
appropriate (response options ‘very 
appropriate’ and ‘rather appropriate’). 
Agreement by 50% or less of the par-
ticipants led to the item’s rejection. 
Besides the global percentage, we also 
calculated the percentages per expert 
group. If the mean percentage was suf-
ficiently high (80%) or low (50%), but 
one group differed by more than 10% 
from the criterion (below 70% or above 
60%), the item was not directly selected 
or removed. They, and also those items 
rated as appropriate by 50%–80% of 
the experts, were discussed by the au-
thors and re-worded according to the 
participants’ comments and sugges-
tions. If the same comment was raised 
by at least two participants, it led to an 
adaptation of the item. The re-worded 
items were judged again in round 2 by 
the panel. After round 2, comments 
were discussed among the researchers 
and the final decision about in- or ex-
clusion of the items was made.

Results
In the first round, 15 patients, 10 rheu-
matologists and 20 nurses, working at 
21 hospitals spread over the Nether-
lands, returned the completed question-
naire (n=45). In the second round, 80% 
of the participants of the first round 
(15 nurses, 13 patients and 8 rheuma-
tologists) participated (n=36). In both 
rounds, our expert panel clearly con-
sisted of more women than men (2:1) 
and the mean age was 51.4 (SD=11.4) 
in the first round and 52.4 (SD=10.5) in 
the second round.

Evaluation of the items 
Round 1. An immediate decision could 

be made on 18 of the 40 items of the 
traditional questionnaires (SF-36 sub-
scale vitality, FACIT-F, POMS sub-
scale fatigue/inertia, MAF). Sixteen 
items (40%) were rated as appropriate 
by at least 80% of the participants so 
that they were directly selected for the 
development of the CAT. Two items 
were rejected because they were rated 
as appropriate by 50% or less of the 
participants. Item 7 of the POMS “Over 
the past 7 days I felt bushed” was ex-
cluded. Participants rated this item as 
too negative, dramatic, extreme or ex-
aggerated. Moreover, they noted that 
the item might be confusing because 
it could also reflect physical circum-
stances such as a loss of strength in the 
joints, or have a psychological compo-
nent such as depressive feelings. The 
second excluded item was question 2 
of the MAF “How severe is the fatigue 
which you have been experiencing dur-
ing the past week? 1=mild 2 3 4 5 6 
7 8 9 10=severe”. In the official Dutch 
questionnaire, fatigue was translated 
as ‘uitputting’ which actually means 
‘exhaustion’ and it was criticised that 
exhaustion is always assumed to be 
present. Furthermore, participants said 
that it was not possible to measure ex-
haustion with the used scale since you 
are either exhausted or not, i.e. that ex-
haustion is always serious.
Regarding the BRAF-MDQ, 12 out of 
the 20 items (60%) were directly se-
lected and 1 item (5%) was excluded. 
This was question 12 “Over the past 
7 days, have you felt embarrassed be-
cause of fatigue?”, which participants 
found ambiguous and too difficult.
The authors discussed the remaining 
items (>50% and <80% experts agreed) 
of the five scales, whereby the partici-
pants’ comments and suggestions were 
considered. Items that did not receive 
comments on their content but on their 
formulation or the response options, 
for example, were adjusted (phrase or 
word replaced, deleted or added) and 
included in the item pool. This applied 
to 17 (42.5%) items of the traditional 
questionnaires. A major concern was 
again the use of the Dutch word for 
exhaustion in the MAF. Participants 
found this term inappropriate and ad-
vised using another word that reflects 
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the word ‘fatigue’ better. Accordingly, 
we replaced the term ‘uitputting/ex-
haustion’ with ‘vermoeidheid/fatigue’ 
in all concerned MAF items and, as 
respondents found the formulation 
of most MAF items cumbersome, we 
shortened them. Furthermore, experts 
rated the response options of the FAC-
IT-F as unclear, so we re-worded these 
too. Table I shows examples of these 
adaptations. Item 5 of the POMS “Over 
the past 7 days I felt sluggish” was ex-
cluded after discussion, the reason be-
ing that respondents rated this item as 
unclear and no alternatives were found 
for reformulation. The authors selected 
3 (15%) BRAF-MDQ items after minor 
adaptations, such as the replacement or 
deletion of a word.
Four items (10%) of the traditional 
questionnaires needed more extensive 
adaptations (e.g. inclusion of exam-
ples, reformulation of an entire item) 
and were presented for re-evaluation in 
round 2. Four BRAF-MDQ items (20%) 
were presented for re-evaluation either 
because examples had to be inserted or 
because only criticism but no suggestion 
for improvement had been given.
Round 2. Table II shows examples of 
items included in round 2. After the 
second round, 3 adapted items of the 
traditional questionnaires were evalu-
ated as adequate by more than 80% of 
the participants and could immediately 
be selected. Participants had no com-
plaints about the general adaptations 
made to these items (e.g. different word 
in MAF, response options FACIT-F). 
Of the 4 BRAF-MDQ items included in 
round 2, two were rated as adequate by 
at least 80% of the participants and im-
mediately selected.
Based on the comments given, the au-
thors decided to exclude one item of 
the traditional questionnaires, namely 
question 1 of the POMS (see Table II). 
This item was adjusted according to the 
comments; the Dutch translation for 
‘worn out’ (doodop) was replaced with 
a synonym (bekaf) and the response op-
tions were adapted. Despite this, many 
participants still found this item unclear 
and too negative. Two BRAF-MDQ 
items were included with adapted re-
sponse after discussion between the 
authors. 

Table I. Examples for adaptations and selection of items by the authors.

Item in round 1 Comments  Adapted and selected item

MAF item 5    
In the past week, to what  Formulate item and response During the past 7 days, how
degree has fatigue  options easier, replace the Dutch did your fatigue prevent  
interfered with your ability  word for exhaustion (uitputting) you from cooking? 
to cook? 1=not at all 2 3 4  with a word that refers to fatigue 1=not at all, 2=a little, 
5 6 7 8 9 10=a great deal  better (vermoeidheid) because 3=rather, 4=to a great extent, 
 exhaustion is too extreme, it is   5=does not apply to me
 possible that cooking is not   
 applicable to a patient.    
     
FACIT-F item 4
During the last 7 days, I  The response options are unclear During the past 7 days, I 
felt tired.  (translated in Dutch as 0=helemaal felt tired.
0=not at all, 1=a little bit, niet, 1=een beetje, 2=enigzins, 3=in 1=not at all, 2=a little,
2=somewhat, 3=quite a bit, vrij hoge mate, 4=in zeer hoge 3=rather, 4=to a great extent
4=very much mate); the formulation of option (Dutch: 1=helemaal niet, 
 3 and 4 is too formal, and the 2=een beetje, 3=nogal, 4=in 
 difference between option 1 and 2 sterke mate)
 is not clear.

Table II. Examples of adapted items presented for re-evaluation in round 2.

Item origin Original item  Adapted item

Finally selected
FACIT-F item 2 During the last 7 days I felt weak During the past 7 days, 
 all over. my fatigue made me
 0=not at all, 1=a little bit, feel weak. 
 2=somewhat, 3=quite a bit, 1=not at all, 2=a little, 
 4=very much 3=rather, 4=to a great extent

MAF item 3 In the past week to what degree  Was your fatigue
 has fatigue caused you distress? during the past 7 days
 1–10/1=no distress, 10=a great aggravating?
 deal of distress 1=not at all, 2=a little, 
   3=rather, 4=to a great extent

MAF item 14 In the past week, to what degree has  During the past 7 days,
 fatigue interfered with your ability to  how did your fatigue
 exercise, other than walking?  prevent you from  
 1=not at all 2 3 4 5 6 7 8 9  moving (e.g. walking, 
 10=a great deal cycling, playing sports)?
  1=not at all, 2=a little,    
  3=rather, 4=to a great extent

BRAF-MDQ  Have you lacked mental energy because  Have you lacked mental 
item 12 of fatigue? not at all, a little, quite a bit,  energy (e.g. energy to
 very much think properly about sth.,
  to make plans, to be   
  creative) because of 
  fatigue?
  not at all, a little, quite a bit,  
  very much 

BRAF-MDQ Have you felt down or depressed Have you felt down or
item 20 because of fatigue? not at all, a dejected because of
 little, quite a bit, very much fatigue? not at all, a little,
  quite a bit, very much

Finally excluded
POMS item 1 Over the past 7 days I felt worn out Over the past 7 days I felt 
 (Dutch translation: doodop). worn out (Dutch: bekaf).
 1=not at all, 2=a little, 3=moderate, 1=never, 2=rarely, 3= 
 4=quite a bit, 5=extremely     sometimes, 4=usually,   
  5=always
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Finally, 36 items (90%) from the tra-
ditional questionnaires and 19 items 
(95%) from the BRAF-MDQ were 
included in our item pool. Table III 
shows the percentage of items per scale 
in each selection step.

Discussion
This Delphi study provided insights 
into the perspective of patients and pro-
fessionals on fatigue items of four tra-
ditional scales (SF-36 subscale vitality, 
FACIT-F, POMS subscale fatigue/iner-
tia and MAF) and a new questionnaire 
(BRAF-MDQ) developed in the UK. 
It appeared that only 40% of the items 
from traditional questionnaires were 
clear and adequate in their original style 
for at least 80% of the participants. This 
finding underlines the relevance of the 
perspective of professionals and pa-
tients in the development of measure-
ment instruments for fatigue in RA. 
However, most of the items could be se-
lected after adaptations, with only 4 of 
the 40 items being excluded. Remark-
ably, three of these items originated 
from the POMS. One item was rated as 
too extreme and confusing, because it 
could also be related to circumstances 
other than fatigue; the other items were 
also rated as too extreme or as unclear. 
The fourth excluded item came from 
the MAF and had to be directly ex-
cluded due to insufficient percentages 
of ratings as adequate. The item would 
probably have received more positive 
evaluations, though, with the word 

‘vermoeidheid’ that we used to replace 
‘uitputting’ in all of the selected MAF 
items. The reaction of our experts to the 
term ‘uitputting’ suggests that the Dutch 
version of the MAF might sooner meas-
ure exhaustion than fatigue. This find-
ing points to the need to carefully check 
and re-check cross-cultural translations 
to ensure that the intended measure-
ment aim is met. However, our results 
cannot be generalised to the items in the 
original English questionnaire since it 
was the official Dutch translations that 
were evaluated in this study. An evalu-
ation of the original English items by 
rheumatologists, nurses and patients 
could provide more insight.
The BRAF-MDQ turned out to suit the 
fatigue experience in a Dutch popula-
tion well. This may be attributed to its 
advantage of including the patients’ 
perspective in the development proc-
ess. Only one item had to be excluded 
and was about feeling embarrassed. It is 
difficult to fully explain why it received 
low percentages of agreement since 
only few comments were given. A pos-
sible explanation might be that British 
patients might feel more embarrassed 
about fatigue than Dutch patients since 
they live in a so-called ‘stiff upper lip’, 
masculine culture in which it is not so 
common to show weakness (2, 23). In 
contrast, the Netherlands is considered 
a more feminine and openly nurturing 
culture (23).
This study was limited to the Nether-
lands, so we are not able to draw con-

clusions about the quality of the exam-
ined items in other countries. Further-
more, there were no generally accepted 
criteria we could apply for our in- and 
exclusion of items. However, we care-
fully deliberated our criteria and chose 
for the conservative criterion of 80% 
agreement as inclusion criterion that 
was frequently used in other Delphi 
studies (22). A considerable amount of 
the criticism on the fatigue items was 
related to translation difficulties rather 
than to their content. To conclude, 90% 
of the traditional questionnaire items 
and 95% of the BRAF-MDQ items 
showed good content validity and feasi-
bility (partly in an adapted version) for 
use in the Netherlands and will be in-
cluded in our item pool for the develop-
ment of a CAT for fatigue in RA. This 
item pool contains further items that 
were validated by our expert panel, for 
example items based on interview mate-
rial (21). We assume that our item pool 
is comprehensive and adequate for the 
measurement of fatigue in RA. In a next 
step, the items have to be scaled accord-
ing to item response theory (IRT). With 
IRT, item parameters as the difficulty 
level can be assessed for each item in-
dependently (24). This information is 
required to ideally match the items to 
the patient’s individual level and con-
struct the CAT for fatigue in RA. 
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Table III. Selection of fatigue items from the four traditional scales and the BRAF-MDQ.

Scale/ RAND-36 FACIT-F POMS MAF BRAF-MDQ Summary
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Directly rejected     1 (14.3%) 1 (6.25%) 1 (5%) 3 (5%)
Rejected after discussion     1 (14.3%)     1 (1.7%)

Adapted and selected for re-evaluation 0   1  1  2  4  8
    in round 2

Round 2
Directly selected   1 (7.7%)   2 (12.5%)  2 (10%) 5 (8.3%)
Selected after discussion         2 (10%) 2 (3.3%)
Directly rejected
Rejected after discussion     1 (14.3%)     1 (1.7%)

Finally excluded items 0  0  3  1  1  5 (8%)
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