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THE AIMS2-SF

A Short Form of the Arthritis Impact Measurement Scales 2

FRANCIS GUILLEMIN, JOEL COSTE, JACQUES POUCHOT, MARC GHEZAIL, CHRISTIAN BREGEON,
JACQUES SANY, and THE FRENCH QUALITY OF LIFE IN RHEUMATOLOGY GROUP

Objective. To develop a short form of the Arthritis
Impact Measurement Scales 2 (AIMS2) questionnaire,
preserving content validity as the priority criterion.

Methods. A 2-step reduction procedure was used:
1) Delphi technique, with 1 panel of patients and 1 panel
of experts each selecting 1 set of items independently;
and 2) nominal group technique, where members of
both panels reached consensus on the final selection of
items, using information derived from item analysis.
Psychometric properties of the AIMS2-Short Form
(AIMS2-SF) and AIMS2 were compared using data
from a cohort of 127 rheumatoid arthritis patients who
completed the AIMS2 twice prior to the initiation of
methotrexate (MTX) treatment and 3 months post-
initiation of MTX treatment.

Results. The 2 panels reached consensus on a
26-item AIMS2-SF (54.4% reduction from the AIMS2).
Factor analysis showed preservation of the 5-component
structure. Convergent validity (Physical and Symptom
components with clinical variables: r = 0.24-0.59),
test-retest reproducibility (intraclass correlation coef-
ficient >0.7), and sensitivity to change at 3 months
(standardized response mean 0.36-0.8, except Social
Interaction component [0.08]) were very close to the
values for the original AIMS2.

Conclusion. The AIMS2-SF is a shorter version of
the AIMS2 (i.e., available in 2-page format) and has
psychometric properties similar to those of the AIMS2.
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The increasing interest in using heaith-related
quality-of-life outcome measures in rheumatoid arthritis
(RA) has been made possible with the development of
measures specific to this condition (Health Assessment
Questionnaire [1], Arthritis Impact Measurement Scales
[AIMS] [2]). These instruments have been extensively
validated. They have proven to be relevant for cohort
studies and clinical trials, detecting health status changes
over both short (3) and long (4) periods of time.
Recently, the original AIMS was revised. The new
instrument, the AIMS2 (5), entailed an expansion of the
AIMS with additional questions and dimensions, and a
modified format and time frame of response options.
The revision procedure combined experience gained
from the former version and reevaluation of the under-
lying concepts explored, thus increasing the content
validity. Other aspects of validity and sensitivity to
change of this questionnaire were recently documented
(5,6). However, one of its potential limitations, espe-
cially when repeated assessment is required or when
rapid measurement is sought, is its length. The average
time to complete the instrument is estimated to be
~20-30 minutes. This may hinder its use in clinical
research or routine practice because of the burden
imposed on patients. To reduce the completion time, it
would be useful to have a short form of the AIMS2
questionnaire for RA, in which the content validity and
psychometric properties of the original are preserved.

The procedure to shorten questionnaires usually
relies on statistical approaches, using item analysis meth-
ods such as correlation, item-remainder correlation,
regression scores, etc. Such an approach is aimed at
preserving the items with the highest correlation, or
yielding the better prediction of the long form, in each of
the dimensions (7). Another approach, based on the
judgment of relevance of individual items to the concept,
is less frequently used (8). This approach, which favors
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the preservation of content validity, is closer to the
methodology used to generate items when constructing a
new questionnaire (9). The procedure consists of selec-
tion of the minimal number of relevant items among a
broader list of items pertaining to the concepts being
explored, in order to cover the area of interest without
measurement overlap.

In the absence of a gold standard measure of the
concept being explored, i.e., health-related quality of life
in RA, the questionnaire reduction process must put
much emphasis on the judgment of how close the new
questionnaire should be to the concept explored (10).
The goal of the present study was to shorten the AIMS2
while preserving its content validity, and to maintain
equivalent properties of validity, reliability, and sensitiv-
ity to change for RA. Statistical techniques were used to
supplement the clinical approach and to document the
validity of items retained in the final short-form version.

PATIENTS AND METHODS

Population sample. Data were obtained from a cohort
study of 127 RA patients who met the American College of
Rheumatology (ACR; formerly, the American Rheumatism
Association) criteria for RA (11) and were starting therapy
with low-dose methotrexate (MTX) (6). All patients who had
a clinical indication for such treatment were included. The first
visit for this study was 10 days before MTX was started (day 0),
the second was at the initiation of MTX (day 10), and there
was a followup visit at 3 months (day 90). At each visit, the
following variables were recorded: tender and swollen joint
counts according to the definitions of the ACR Glossary
Committee (12), and duration of morning stiffness. Patients
completed an AIMS2 questionnaire (long form) at each visit.
Data from this cohort were used to document the properties of
each item of the original questionnaire, and to assess the
psychometric properties of the short form resulting from the
reduction process.

Original questionnaire. The AIMS2 is a self-report
health status questionnaire with 57 core items organized in 12
scales (dimensions), further aggregated into 5 components,
i.e., Physical (mobility level, walking and bending, hand and
finger function, arm function, self-care, household tasks),
Symptom (arthritis pain), Role (work), Social Interaction
(social activities, support from family and friends), and Affect
(level of tension, mood). Each item measurement is on a
5-point Likert scale from 0 to 4. In each dimension and
component, item values are summed and the scores are
normalized so as to range from 0 (perfect health) to 10 (worst
health) (5). A French version of this questionnaire has been
developed and shown to be equivalent in validity and reliability
to its American version. Its sensitivity to change has been
documented (6).

Study design. Two panels were formed to select items
to be kept in the short form. A panel of experts included 19
rheumatologists, rehabilitation specialists, and methodologists
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from the French Quality of Life in Rheumatology Group.* A
panel of patients included 12 RA patients (members of a
self-help group) who volunteered to participate in the study. In
a first step, a selection of items was made independently by
each panel, using a Delphi technique (13). This technique has
been developed to help groups reach agreement on complex
decisions. Members of each panel were asked individually to
provide a written selection of the items they considered to be
most relevant to each concept or construct explored by the 5
components in the long-form questionnaire. Their opinion
about each item could be rated as “must be absolutely kept,”
“should be kept preferably,” or “could be discarded.” The
overall panel responses indicating the proportion of members
in favor of preserving each individual item were provided to all
members of the panel. With these results in hand, each
member had to restate his or her own written opinion individ-
ually. This procedure was iterated until no significant improve-
ment toward an agreement was reached. No communication
between members in a panel, or between panels, was allowed.
The process ended with 2 independent sets of items issued by
each panel.

In a second step, a nominal group process was used to
reach final consensus. This consisted of a structured discussion
among all members of the 2 panels, which took place until
consensus on which items to retain, from the perspective both
of RA patients and of health professionals, was reached. This
discussion also took into account the results of item analysis
(see below). The objective was to preserve the original
5-component structure in the final questionnaire.

Item selection. During the second step of the reduction
procedure, information on psychometric properties of individ-
ual items was taken into account by the nominal group. An
order of priority was set for item selection at the start of the
procedure, favoring content validity first, reproducibility sec-
ond, and sensitivity to change last. Content validity was
assessed by experts and patients (see above). Reproducibility
was evaluated by intraclass correlation coefficients (ICC)
derived from a 2-way analysis of variance (ANOVA) in a
random-effect model obtained from a test—retest procedure
(day 0—day 10). Sensitivity to change was assessed by compu-
tation of standardized response means {(SRM) at 3 months.
SRM is the mean change in score divided by the standard
deviation of the change in score (14). This information was
available for each item of the original long form and was used
as an aid in selecting the items to be kept in the short form
when panel members could not reach consensus based on
content analysis alone.

Psychometric properties of the short form. The psy-
chometric properties obtained for the short form of the AIMS2
(AIMS2-SF) were assessed in several respects. Construct va-
lidity was explored through principal-component analysis, with
the hypothesis that the 5 components of the original instru-
ment would be preserved. Factors were retained if their
eigenvalue (a statistical measure of their power to explain
variation between patients) exceeded 1.2. Varimax orthogonal

* Members of the French Quality of Life in Rheumatology
Group: B Avouac, D Barbazanges, I Bono, C Brégeon, C Cohen, J
Coste, RL Dreiser, R Dropsy, D Dumont, M Ghézail, F Guillemin, C
Hanotin, JM Joubert, JP Larbre, M Marty, J Pouchot, S Rozenberg, J
Sany, A Thévenon.
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rotation was used to identify items with loadings >0.4 on each
factor. Internal consistency was calculated in each component
using Cronbach’s alpha coefficient (15). Convergent validity of
the Physical and Symptom components was assessed by Pear-
son’s correlation coefficients with the number of swollen and
tender joints, using a multitrait method. Reproducibility (test—
retest reliability) was tested using the ICC derived from a
2-way ANOVA, in a random-effect model. Sensitivity to
change was assessed by the SRM after 3 months of MTX
therapy. All of these psychometric properties were expected to
be similar to those of the long form (6). All calculations were
performed using BMDP software (16).

RESULTS

At the first step of the reduction process, using
the Delphi technique in each group independently,
expert and patient panels did not reach similar item
selection. In the expert panel, 29 of the 57 items of the
core questionnaire were rated by the majority of experts
“must be absolutely kept,” 23 items “could be discard-
ed,” and 4 items “should be preferably kept”; the
remaining item (no. 43), asking to describe the type of
role activity, was maintained in the final version without
consideration in the content analysis. In the patient
panel, 40 items were rated by the majority of patients
“must be absolutely kept,” 5 items “could be discarded,”
and 11 items “should be preferably kept.” The number
of items agreed on for selection or rejection was 49 and
47 at the first round of the Delphi technique in the
expert and patient panels, respectively, and 45 and 52 at
the second round. Since no further significant improve-
ment in agreement was expected, no additional round
was conducted in either panel. A synthesis of these
group decisions showed a concordance between panels
for rejection of 5 items and retention of 23 items, and a
discordance regarding 28 items (Table 1).

At the second step of the reduction procedure,
using a nominal group method in which patients and

experts met together, the final decision was to keep 26 -

items. This decision excluded 9 items that both panels
had agreed should be kept after the first step (39.1%), 17
items for which there was discordance between the
panels (60.7%), and 4 items that both panels agreed
should be rejected (80%). The nominal group choices
relied mainly on item content analysis (Table 1). Al-
though item statistical properties, i.e., reproducibility by
ICC and sensitivity to change by SRM, were available to
participants during the session, they were not used by
the group as a basis to make decisions. The median ICC
was 0.66 (range 0.48-0.90) for items kept in the
AIMS2-SF and 0.64 (range 0.34-0.88) for items re-
jected. The median absolute SRM value was 0.28 (range
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0.18-0.73) for items kept in the AIMS2-SF and 0.27
(range 0.01-0.60) for items rejected.

Item content was balanced in terms of choice of
items within each component under consideration. In
the AIMS2-SF, the number of core items selected from
the original dimensions was as follows: 3 (of 5) items
from walking and bending, 3 (of 5) items from hand and
finger function, 3 (of 5) items from arthritis pain, 3 (of 5)
items from social activities, 3 (of 5) items from mood, 2
(of 5) items from mobility, 2 (of 5) items from arm
function, 2 (of 4) items from self-care, 2 (of 5) items
from level of tension, 2 (of 4) items from work, 1 (of 4)
items from support from family and friends, and 0 (of 4)
items from household tasks. Thus, the selection of items
in each of the 5 components was as follows: 12 items
(42.8%) in the Physical component, 4 items (44.4%) in the
Social Interaction component, 3 items (60%) in the Symp-
tom component, 5 items (50%) in the Affect component,
and 2 items (50%) in the Role component. The overall
reduction rate from the long to the short form was 54.4%.
Time frame being addressed, response format for each
item, and the scoring method with normalization from 0
(perfect health status) to 10 (worst health status) were kept
identical to the original questionnaire.

Scores on the AIMS2-SF were very close to those
on the long form (Table 2). Departures from the original
scores were higher in the Social Interaction component
(+11.5%) and slightly lower in the Symptom (—7.8%)
and Affect (—3.9%) components. The principal-
component analysis, performed after excluding the 2
items of the Role component (because ~50% of the
patients were unemployed), identified 5 factors explain-
ing 57.2% of the cumulated variance, namely, upper
limb function, lower limb function, and the Affect, Pain,
and Social components, with 8, 6, 4, 3, and 3 items,
respectively (Table 3). Two items originally included in
the self-care dimension, involving upper and lower
limbs, loaded equally on upper and lower limb function
factors. This factorial structure was close to the 5
components conceptualized in the long form, with the
Physical component divided into 2 parts, the Role
component being excluded from this factor analysis.

Internal consistency was high in all components
of the AIMS2-SF except the Social Interaction component
(Table 4). Convergent validity showed similar correlation
coefficients to those found using the long form (Table 5).
Reproducibility was also very similar to that of the original
form, ranging from (.76 in the Social Interaction compo-
nent to 0.8 in the Physical component (Table 6). The
3-month sensitivity to change of the short form proved also
to be very close to that of the long form (Table 7). Mean
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Table 1. Final decision on items kept in the AIMS2-SF by the nominal group, using independent decisions by expert and patient panels (Delphi
technique), and item statistical analysis™

‘ . \ohi techni
Decisions by each panel using Delphi techniquet Ttem analysis

Discordant Concordant .
Sensitivity
Ttem kept by  Item kept by  Item Item Reproducibility  to change Final
Component, item expert panel  patient panel  kept  rejected (ICC) (SRM) decision
Physical
1. Drive a car or use public - - X - 0.76 0.21 Kept
transportation
2. Out of the house for at least part of - - X - 0.72 0.28 Rejected
the day
3. Do errands in the neighborhood - X - - 0.72 0.43 Rejected
4. Have someone to assist you to get - - X - 0.57 0.02 Rejected
around outside your home
5. In a bed or a chair for most or all of X - - - 0.65 0.43 Kept
the day
6. Trouble doing vigorous activities - - - 0.51 0.41 Kept
7. Trouble walking several blocks or - ' - - 0.59 0.34 Kept
climbing a few flights of stairs
8. Trouble bending, lifting, or stooping - X - - 0.68 0.31 Rejected
9. Trouble walking one block or X - - - 0.66 0.39 Rejected
climbing a flight of stairs
10. Unable to walk unless assisted - - X - 0.90 0.26 Kept
11. Write with a pen or pencil - X - 0.48 0.24 Kept
12. Button a shirt or blouse - - X - 0.62 0.26 Kept
13. Turn a key in a lock - X - - 0.55 0.28 Kept
14. Tie a knot or a bow - - - X 0.64 0.23 Rejected
15. Open a new jar of food - X - - 0.66 0.32 Rejected
16. Wipe your mouth with a napkin - - - X 0.35 0.27 Rejected
17. Put on a pullover sweater - - X - 0.57 0.54 Rejected
18. Comb or brush your hair - - X - 0.63 0.44 Kept
19. Scratch your low back with your hand - X - - 0.57 0.20 Rejected
20. Reach shelves that were above your - X - - 0.62 0.52 Kept
head
21. Need help to take a bath or shower X - - - 0.84 0.27 Rejected
22. Need help to get dressed - - X - 0.77 0.46 Kept
23. Need help to use the toilet - - X - 0.80 0.07 Rejected
24. Need help to get in or out of bed - - X - 0.76 0.14 Kept
25. Go shopping for groceries without - X - - 0.64 0.40 Rejected
help
26. Prepare your own meals without help X - - - 0.64 0.24 Rejected
27. Do your own housework without help - - X - 0.51 0.49 Rejected
28. Do your own laundry without help - - - X 0.59 0.36 Rejected
Social Interaction
29. Get together with friends or relatives X - - - 0.56 0.24 Kept
30. Have friends or relatives over to your - X - - 0.62 0.15 Rejected
home
31. Visit friends or relatives at their home - X ~ - 0.63 0.33 Rejected
32. On the telephone with close friends X - - - 0.68 0.09 Kept
or rclatives
33. Go to a meeting of a church, club, - X - - 0.76 0.26 Kept
team or other group
34. Family or friends would be around if - - X - 0.68 0.02 Rejected
you needed assistance
35. Family and friends sensitive to your - X - - 0.68 0.18 Kept
personal needs
36. Family and friends interested in - X - - 0.68 0.01 Rejected
helping you solve problems
37. Family and friends understood the - - X - 0.69 0.13 Rejected

effects of your arthritis

* AIMS2-SF = Arthritis Impact Measurement Scales 2-Short Form; ICC = intraclass correlation coefficient; SRM = standardized response mean.
T X indicates that the item falls under the definition in the respective column heading (i.e., discordant/kept by expert panel; discordant/kept by
patient panel; concordant/kept; concordant/rejected).

} From the French adaptation of the item originally formulated “Feel that others would be better off if you were dead” in the AIMS2.
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Table 1. Continued
Decisions by each panel using Delphi techniquet .
Item analysis
Discordant Concordant
Sensitivity
Item kept by  Item kept by  Item Item Reproducibility  to change Final
Component, item expert panel  patient panel  kept  rejected (ICC) (SRM) decision
Symptom
38. Describe the arthritis pain you usually - - X - 0.63 0.58 Rejected
had
39. Severe pain from your arthritis - X - - 0.66 0.61 Kept
40. Pain in two or more joints at the - X - - 0.61 0.45 Rejected
same time
41. Morning stiffness lasts more than one - - X - 0.79 0.73 Kept
hour from the time you woke up
42. Pain makes it difficult for you to sleep - - X - 0.72 0.63 Kept
Role
44. Unable to do any paid work, home - - X - 0.73 0.23 Kept
work, or school work
45. Have to work a shorter day - X - - 0.88 0.02 Rejected
46. Unable to do your work as carefully - X - - 0.68 0.42 Rejected
and accurately as you would like
47. Have to change the way your work is - X - - 0.83 0.25 Kept
usually done
Affect
48. Felt tense or high strung - X - - 0.73 0.40 Kept
49. Bothered by nervousness or your - - X - 0.72 0.20 Kept
nerves
50. Able to relax without difficulty - X - 0.34 0.13 Rejected
51. Felt relaxed and free of tension - - - X 0.34 0.23 Rejected
52. Felt calm and peaceful - X - - 0.64 0.21 Rejected
53. Enjoy the things you do - - X - 0.56 0.19 Kept
54. In low or very low spirits - - X - 0.65 0.32 Kept
55. Feel that nothing turned out the way - X - - 0.62 0.60 Rejected
you wanted it to
56. Feel a burden to others: - - - 0.79 0.26 Kept
57. Feel so down in the dumps that - - - X 0.65 0.33 Rejected

nothing could cheer you up

differences of scores over time were similarly significant,
and the SRM was low in the Role component, moderate
in the Affect and Social Interaction components, and
high in the Physical and Symptom components.

DISCUSSION

In order to address recent recommendations for
shortening composite measurement scales, instruments

Table 2. Baseline score in each component by the short-form (Ar-
thritis Impact Measurement Scales 2-Short Form [AIMS2-SF]) and
long-form (AIMS2) questionnaires

AIMS2-SF, AIMS2, Difference,
Component n  mean = SD mean = SD %
Physical 127 36+19 3.6 *20 +1.0
Symptom 127 6.7 %24 73+21 ~7.8
Affect 127 41*19 42=*18 -39
Social Interaction 127 49+13 44+ 16 +11.5
Role 78 43+ 34 44 +32 +1.0

with established validity and relevance to the context of
use must be available (10). The construction of a health-
related quality-of-life instrument usually consists of gen-
erating numerous items to explore the concepts at stake,
and further selecting the most relevant items in terms of
content, adequate level of measurement of the scale, and
avoidance of overlap. With further reduction, there is
the risk of generating an unbalanced selection of items
and losing some relevance and validity. The challenge in
the shortening procedure is to maintain such properties
while preserving the original content.

The AIMS2 has a long development history and
extensive testing, is relevant to clinical research, and has
shown responsiveness in clinical trials (17) and in situa-
tions of expected health-related quality-of-life changes
(6). The use of simple statistical correlational methods
to reduce the number of items would lead to misleading
results if this were the sole method for reduction: it
would reinforce major statistical traits without preserv-
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Table 3. Factor analysis of 24 items (excluding 2 Role-component items) of the Arthritis Impact Measurement Scales 2-Short Form

Factor (% variance)*

Factor 1: Factor 2: Factor 5:
upper limb lower limb Factor 3: Factor 4: Social
function function Affect Symptom Interaction

Item (28.3) 9.1) 8.1 6.2) (5.5)
12. Button a shirt or blouse 0.824 - - - -
13. Turn a key in a lock 0.812 - ~ - -
11. Write with a pen or pencil 0.794 - - - -
20. Reach shelves that were above your head 0.652 - - - -
18. Comb or brush your hair 0.558 - - - -
1. Drive a car or use public transportation 0.540 - - - -
22. Need help to get dressed 0.531 0472 - - -
6. Trouble doing vigorous activities - 0.789 - - -
7. Trouble walking several blocks or climbing a few flights of stairs - 0.709 - - -
5. In a bed or a chair for most or all of the day - 0.520 - - -
10. Unable to walk unless assisted - 0.473 - - -
24. Need help to get in or out of bed 0413 0.401 - - -
35. Family and friends sensitive to your personal needs - 0.340 - - -
48. Felt tense or high strung - - 0.830 - -
49. Bothered by nervousness or your nerves - - 0.817 - -
54. In low or very low spirits - - 0.674 - -
56. Feel a burden to others - - 0.513 - -
41. Morning stiffness lasts more than one hour - - - 0.756 -
42. Pain makes it difficult for you to sleep - - - 0.742 -
39. Severe pain from your arthritis - - - 0.727 -

32. On the telephone with close friends or relatives - - - - 0.804

29. Get together with friends or relatives - - - - 0.731

53. Enjoy the things you do - - - - 0.420

33. Go to a meeting of a church, club, team, or other group - - - - 0.262

* Total variance explained: 57.2%.

ing content validity and clinical relevance. Our primary
concern of content validity led us to favor an expert-
based approach for the selection of items. We used
statistical item analysis only as complementary informa-
tion in the process of content analysis and item selection,
i.e., to assist in the choice between items of equal
relevance that could not be chosen by consensus.

The contribution of 2 panels allowed us to incor-
porate a global judgment with input from 2 perspectives:
the points of view of patients and of health care provid-
ers. These different perspectives were clearly expressed
in the different numbers and types of items kept/rejected
by each panel using the Delphi technique. In the second

Table 4. Internal consistency of each component of the Arthritis
Impact Measurement Scales 2-Short Form questionnaire

Component Cronbach’s alpha
Physical 0.87
Symptom 0.74
Affect 0.75
Social Interaction 0.32
Role 0.74

step of the reduction process, pressure was put on the
nominal group members to significantly reduce the
questionnaire, i.e., by >50%. The main reasons for
keeping items in the AIMS2-SF were appropriateness to
clinical and patient experience and usefulness for explor-
ing the broad spectrum of quality-of-life impairment,
while reasons for rejecting items were redundancy or
closeness between items, persistent disagreement in the
whole group, or low statistical properties. This explained
why some concordant decisions from the first step were
revised in this second step of the reduction process.
There are limitations to our methodology. First,
the members of the patient panel may not be represen-
tative: the fact that they were participants in a self-help
group could possibly have caused a bias toward more
severe impairment. However, the patients were well
aware of the potential severity of the disease to be
captured by the questionnaire. Similarly, rheumatolo-
gists and rehabilitation specialists are well aware of the
potential articular destruction and severity of functional
disability in RA patients, and might have been influ-
enced in their choice of items aimed at more severe
conditions. In order to limit this bias, the focus of the
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Table 5. Convergent validity of each AIMS2-SF and AIMS2 component with clinical variables*
AIMS2-SF AIMS2
Duration of Tender Swollen Duration of Tender Swollen

morning stiffness joint count joint count morning stiffness joint count joint count
Physical 0.35% 0.39% 0.24¢ 0.367 0.36t 0.16
Symptom 0.59% 0.43% 0.287 0.60F 0.39% 0.14
Affect 0.33% 0.42¢ 0.29% 0.297 0.287 0.23%
Social Interaction 0.06 0.16 0.15 0.004 0.02 0.07
Role 0.23 0.32¢ 0.09 0.16 0.18 0.03

* Correlation coefficients, by a multitrait method. AIMS2-SF = Arthritis Impact Measurement Scales 2-Short Form.

TP <0.05.

panels was directed toward considering the full spectrum
of the disease explored.

Second, our use of data gathered with the long-
form questionnaire to test for the properties of the short
form may present a methodologic problem. One may
assume that the long form used to collect data acts as a
framing effect. Thus, data collected with the short form
itself, i.e., within another frame, could slightly differ.
One can expect that our results could overestimate the
similarity between the long and short forms. Further
independent testing of the administration of the short
form is in progress.

Our strategy was to maintain the content validity
within the 5-component structure identified in the orig-
inal AIMS?2. This provided a useful framework to bal-
ance the number of items selected in each component
and concept explored (but not in the 12-dimension
structure). Although no dimension was to be kept pur-
posely in the process, most of the original dimensions
were represented in the AIMS2-SF by 1-3 items; only 1
dimension (household tasks) was no longer represented.
We maintained the same scoring method as the original
one for each component, i.e., original Likert scale
answers, item recoding, items averaging within each
components, and normalizing scale scores from 0 to 10.

In the selection process, we assigned a hierarchi-

Table 6. Reproducibility of the Arthritis Impact Measurement
Scales 2-Short Form (AIMS2-SF) and the AIMS?2, by test-retest at a
10-day interval*

AIMS2-SF AIMS2
Component n ICC 95% CI n ICC 95% CI
Physical 94 081 0.73-086 93 073 0.64-0.79
Symptom 94 079 072-084 94 0.79 0.66-0.88
Affect 93 0.80 0.74-085 92 0.80 0.73-0.85
Social Interaction 94 0.76 0.68-0.82 94 0.75 0.67-0.81
Role 53 0.80 0.69-087 47 090 0.82-0.94

* [CC = intraclass correlation coefficient; 95% CI = 95% confidence
interval.

cal priority to content over reproducibility and sensitiv-
ity to change of items. This was in accordance with the
rationale to not consider the original as a gold standard.
Thus, it replicates the natural process of development of
a new instrument with a predetermined framework,
represented by the targeted content of the original
instrument.

Previously, there have been 2 reports of studies
attempting to reduce the original AIMS questionnaire
(45 items in 9 dimensions) (18,19). Both used an ap-
proach based on statistical item analysis methodology.
These studies yielded selection of items that were re-
markably similar to one another. In both studies, the
main focus was on preserving internal consistency, max-
imizing short-long scale and item—total correlations, and
preserving the number of scales. The preservation of the
domain content was not explicitly stated as a priority.
Long and short forms had 16 items in common among 18
and 22, respectively, in the 2 studies, and similar rela-
tionships. Our expert-based approach resulted in a short
form with 9 and 10 items, respectively, in common with
these short forms in the previous 2 studies (1 [or 2] from
each of 9 dimensions of the first version of the AIMS).
Among the 17 (or 16) remaining items, 6 originated
from the expanded AIMS2, emphasizing the important
contribution in the revision of the AIMS.

Table 7. Sensitivity to change of the Arthritis Impact Measurement
Scales 2-Short Form (AIMS2-SF) and the AIMS2 after 3 months of
methotrexate treatment

AIMS2-SF AIMS2
Paired Paired

Component n SRM* t-test P SRM #-test P
Physical 101 0.61 5.64 0.00001 0.61 6.06 0.0001
Symptom 101 0.80 8.04 0.00001 0.77 7.72 0.0001
Affect 101 041 415 0.0001 047 471 0.0001
Social Interaction 101 0.08 0.78 0.44 012 119 025
Role 57 036 276 0.008 032 237 0.02

* SRM = standardized response mean.
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When comparing properties of the long and short
forms using Cronbach’s alpha, it should be kept in mind
that reducing the number of items mathematically in-
duces a decrease of the alpha coefficient value. Con-
struct and convergent validity, reproducibility, and re-
sponsiveness are less dependent on the number of items.
Reproducibility and responsiveness are very close in the
short and long forms. Reproducibility is a prerequisite
for responsiveness, but does not necessarily guarantee it
(20). Responsiveness in the context of initiation of MTX
therapy, a well-calibrated situation of health-related
quality-of-life improvement (21,22), is a key aspect of
the usefulness of the AIMS2-SF: it proved satisfactory
for future use in clinical trials, just as the full AIMS2 is.
The use of such instruments is generally applicable at
the group level, and mainly in research. Their relevance
as an outcome measure at the individual level for clinical
practice remains, however, questionable (23). Finally,
although the original AIMS2 questionnaire has been
used successfully in other rheumatic diseases, the per-
formance characteristics of this short form are docu-
mented only for RA and should be further confirmed in
other diseases.

In conclusion, a reduced form of the validated
AIMS2 questionnaire has been developed using a com-
prehensive expert-based approach, and supported by
psychometric properties testing. This new version, which
is available in a 2-page format, reduces the burden to
patients and the length of investigation for research,
while its validity, reproducibility, and sensitivity to
change are preserved. This shortened instrument is
easier to use for repeated measures in longitudinal
designs of RA studies, and less costly for use in large
clinical trials and cohort investigations.
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