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Abstract

The objective of this study is to investigate the validity and reliability of the Turkish version of the Arthritis Impact Meas-
urement Scale 2-Short Form (AIMS2-SF). Subjects fulfilling the ACR 2010 classification criteria for RA were enrolled
into the study. Scale reliability was investigated using test—retest reliability (intra-class correlation coefficient—ICC) and
internal consistency approaches (Cronbach’s o). Spearman’s rank correlation coefficients evaluated relationships between
quantitative parameters and validity. Construct validity was assessed by correlating AIMS2-SF with clinical parameters
and functional parameters including, Nottingham Health Profile (NHP), Health Assessment Questionnaire (HAQ), Beck
Depression Inventory (BDI) and Duruéz Hand Index (DHI). One hundred and sixteen patients (105 females and 11 males)
were recruited. The mean age + standard deviation (SD) was 52.45 +11.48 years. Cronbach’s o was 0.88 and the ICC was
0.91. There were significant correlations (rho and p values) with parameters directly related to health-related quality of life
(HRQoL); NHP subscales (energy levels: 0.54, pain: 0.62, emotional reaction: 0.50, sleep 0.44, social interaction: 0.51,
physical activity: 0.61; p <0.0005), HAQ (0.60, p <0.0005), BDI (0.63, p <0.001) and DHI (0.63, p <0.0005). Poor or
non-significant correlations were found for parameters not directly related to QoL, such as age (0.07, p=0.45) and disease
duration (0.12, p=0.21); however, disease activity (0.43, p <0.0005) and NRS pain (0.46, p <0.0005) were correlated with
AIMS2-SF as moderate. The Turkish AIMS2-SF version is a reliable and valid tool that may be used to evaluate QoL for
RA. The scale can be easily used in daily practice.
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Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory and
lifelong destructive disease, with a considerable impact on
the activities of daily living and quality of life (QoL) [1].
Clinical manifestations of RA vary from mild symptoms
to severe disease, with joint deformities and extra-articular
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manifestations [2]. Even though innovative RA treatments
have led to improved clinical results, RA is still associated
with functional disability and poor QoL, when compared
with the general population. Currently, RA treatment strate-
gies are based on treat-to-target approaches that identify the
best treatment methods, with a tight monitoring of disease
activity [3]. Treating to target may vary depending on the
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treatment goals [4] Clinical remission is the primary treat-
ment target, which ultimately contributes to the maximiza-
tion of long-term health-related quality of life (HRQoL) [5]
which is recommended as a primary treatment goal in RA
patients. A HRQoL focuses on the functioning and well-
being of physical, mental, and social domains related to
health [6]. HRQoL measurements are increasingly required
to evaluate self-perceived health issues, to assess the effec-
tiveness of various treatment methods in clinical research
and routine practice. Disease-specific measurements are
more responsive in detecting small changes, when compared
to generic QoL measurements, since they focus on symp-
toms and impairments in daily-life activities, and social or
occupational functioning related to a specific disease [7].
Therefore, practical, trusted and validated disease-specific
HRQoL RA measurements are essential in making treatment
decisions and assessing their efficacy.

The Arthritis Impact Measurement Scale (AIMS) and
its revised version (AIMS2) are commonly used as patient-
reported instruments in assessing RA patient HRQoL [8,
9]. These instruments were developed in English, then
translated and validated for several populations. However,
completing an AIMS2 scale is a long process; it is difficult
and time-consuming during routine practice, and reduces
patient participation in researches [10, 11]. Therefore,
Guillemin et al. developed and validated a short version of
AIMS2 (AIMS2-SF) to make the instruments more practi-
cal for patients and researchers [12]. While the AIMS2 was
validated in a Turkish population some years ago [13], the
AIMS2-SF has not been similarly validated.

Therefore, we investigated the validity and reliability of
the Turkish version of AIMS2-SF in RA patients.

Materials and methods
Participants

Patients diagnosed with RA, according to the American
College of Rheumatology 2010 classification criteria [14],
and aged 18-70 years, were included. This study has been
approved by the ethical committee of Marmara Univer-
sity School of Medicine on April 2015 (approval number:
09.2015.102). All recruited patients were fully informed
about the study and signed a consent form. The study was
conducted in accordance with the principles of the Decla-
ration of Helsinki. Those patients with insufficient cogni-
tive understanding and cooperation, who were pregnant,
had fibromyalgia, uncontrolled psychiatric conditions, and
a history of surgical musculoskeletal interventions were
excluded. Following socio-demographic and clinical data
collection including age, gender, education level, disease
duration, erythrocyte sedimentation rate, Disease Activity
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Score-28 (DAS-28), Numeric Rating cale (NRS) pain score,
patients were asked to complete the following: AIMS2-SF,
Health Assessment Questionnaire (HAQ), the Nottingham
Health Profile (NHP), Beck Depression Inventory (BDI) and
Duru6z Hand Index (DHI).

The Arthritis Impact Measurement Scale 2-Short
Form (AIMS2-SF)

The AIMS2-SF is a 26-item short form of AIMS2, and cov-
ers five HRQoL components: physical (12 items), symptom
(three items), affect (five items), social interaction (four
items) and role (two items) [12]. Each item is evaluated on
a 5-point Likert scale (0—4). Once tallied, the total scores of
each subgroup are normalized from O (perfect health status)
to 10 (worst health status). The 26 items of the AIMS2-SF
were derived from 57 items of the Turkish AIMS2 which
has been found to be valid and reliable with the procedures
consisted of forward-backward translation method, cultural
adaptation and the analysis of validity and reliability in
Turkish population [13].

The Health Assessment Questionnaire (HAQ)

The HAQ is a self-reported outcome instrument, developed
for RA patients to evaluate their functional status. It is a
20-item questionnaire consisting of eight sections: dressing,
rising, eating, walking, hygiene, reach, grip, and usual activ-
ities. Scoring within each section is from 0 to 3 (0= without
any difficulty, 1 =with some difficulty, 2 = with much dif-
ficulty and 3 =unable to do). Total scores are calculated by
summing the worst scores within each section and dividing
this sum by eight. The score range is 0-3. The question-
naires reliability and validity have been studied in a Turkish
population [15].

The Nottingham Health Profile (NHP)

The NHP is a generic HRQoL instrument with six health
domains: physical mobility (eight items), pain (eight items),
sleep (eight items), social isolation (five items), energy level
(three items) and emotional reactions (nine items) [16]. Itis
a practical, comprehensive and commonly used instrument
in clinical trials and routine practice. Answers to items are
yes or no, and all items have specific weighted values. The
total score for each domain is 0—100, with higher score sig-
nifying a worse HRQoL. This instrument has been validated
in a Turkish population [17].

The Beck Depression Inventory (BDI)

The BDI measures the risk of depression and the severity of
depressive symptoms in patients. It consists of 21 questions,
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and each item is scored 0-3. Total scores range from 0 to
63. A 0-9 score indicates minimal depression, 10—16 mild
depression, 17-29 moderate depression, and 30—63 severe
depression. A BDI validity and reliability study was per-
formed by Hisli et al. in a Turkish population [18].

The Duruéz Hand Index (DHI)

The DHI assesses functional disability and functional handi-
cap by assessing limitations in both hands, during daily liv-
ing activities in RA patients [19]. The index consists of 18
daily-activity questions, and three factor groups involving
the hands which evaluate hand functional disability. The
DHI was validated for other hand arthropathies [20, 21].
Each question is scored 0-5, i.e., without difficulty to impos-
sible, respectively. Total DHI scores range from 0 to 90, and
patients complete it in 3—4 min. A high score is indicative of
higher disability levels.

Statistical analysis

SPSS® version 22 (IBM Corp., Armonk, NY, USA) was
used for statistical analyses. The data were analyzed using
descriptive statistical methods (mean, standard deviation and
frequencies).

AIM2-SF reliability was evaluated by internal consist-
ency (Cronbach’s a coefficient) where a > 0.70 was consid-
ered acceptable. Floor and ceiling effects were calculated
when evaluating the content validity and considered present
when more than 15% of the patients achieved the highest
or lowest possible score, respectively. The AIMS2-SF was
managed two times to all patients in two weeks of intervals
to assess the test-retest reliability.

To evaluate the construct properties of AIMS2-SF, con-
vergent and discriminant validity were conducted. Conver-
gent validity measures whether items that are expected to be
related to AIMS2-SF are in fact related, while discriminant
validity tests whether believed unrelated constructs are in
fact unrelated. These measures were estimated by calculating
the Spearman’s rank-order correlation coefficient. A p value
of <0.05 was considered statistically significant.

Results

In total, 116 RA patients (105 females, 11 males) were
recruited. The average age and illness duration was
52.45 years (SD +11.48) and 94.07 months(SD + 81.53),
respectively. Patient demographic and clinical characteristics
are outlined (Table 1). The floor and ceiling effects of the
Turkish AIMS2-SF version were both 0. The mean time to
fill in the form was five minutes. At the time of enrollment,
52 (44.8%) participants were working.

Table 1 Demographic and clinical characteristics of the patients

Age [years]
Mean (SD), min—max
Educational level
Primary school N (%)
High school N (%)
University N (%)
Disease duration [months]
Mean (SD), min—max
Sedimentation (mm/h)
Mean (SD), min—max
DAS-28 score
Mean (SD), min—max
NHP energy level (range: 0-10)
Mean (SD), min—max
NHP pain (range: 0-10)
Mean (SD), min—max
NHP emotional reactions (range: 0-10)
Mean (SD), min—max
NHP sleep (range: 0-10)
Mean (SD), min—max
NHP social isolation (range: 0—10)
Mean (SD), min—max
NHP-physical mobility (range: 0-10)
Mean (SD), min—max
HAQ (range: 0-3)
Mean (SD), min—max
DHI (range: 0-90)
Mean (SD), min—max
BDI
Mean (SD), min—max
AIMS2-SF total score (range: 0-10)
Mean (SD), min—max

52.5 (11.5), 19-74

60 (51.7)

35(30.2)

21 (18.1)

94.1 (81.5), 1-420

31.2 (18.8), 5-95

3.6(1.2),1.1-6.6

66.4 (34.2), 0-100

50.4 (34.0), 0-100

36.8 (31.6), 0-100

38.7 (32.2), 0-100

22.8 (30.6), 0-100

33.6 (23.7), 0-100

0.83 (0.66), 0-3

15.9 (17.9), 0-77

14 (10), 0-52

4.0(1.5),0.5-7.6

SD standard deviation, min minimum, max maximum, NHP Not-
tingham Health Profile, HAQ Health Assessment Questionnaire, DHI
Duruoz Hand Index, BDI Beck Depression Inventory, AIMS2-SF
Arthritis Impact Measurement Scale 2-Short Form

Reliability

The internal consistency (Cronbach’s o) of the AIMS2-SF
was 0.88, demonstrating scale reliability. The test—retest reli-
ability, assessed using the intra-class correlation coefficient
(ICC), was 0.91.

Validity

Patients noted that questions of AIMS2-SF were related
to some QoL dimensions. In interviews, patients easily
answered all questions. There were no missing data. Accord-
ing to these data, AIMS2-SF was found to have face validity.
The Turkish AIMS2-SF version exhibited good correlations
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Table 2 Comparison (Spearman’s) of AIMS2-SF with other scales

Convergent validity of AIMS2-SF Spearman’s  Significance (p)

(rho)
NHP energy level 0.54 <0.0005
NHP pain 0.62 <0.0005
NHP emotional reactions 0.50 <0.0005
NHP sleep 0.44 <0.0005
NHP social isolation 0.51 <0.0005
NHP-physical mobility 0.61 <0.0005
HAQ 0.59 <0.0005
BDI 0.63 <0.0005
DHI 0.63 <0.0005

AIMS2-SF Arthritis Impact Measurement Scale 2-Short Form, NHP
Nottingham Health Profile, HAQ Stanford Health Assessment Ques-
tionnaire, BDI Beck Depression Inventory, DHI Duruoz Hand Index

Table 3 Comparison (Spearman’s) of AIMS2-SF with demographic
and clinical parameters

Discriminant validity of ~Spearman’s (rho) Significance (p)
AIMS2-SF

Age 0.071 0.45
Disease duration 0.12 0.21
Sedimentation 0.17 0.86

NRS pain score 0.36 <0.0005
DAS-28 0.49 <0.0005

AIMS2-SF Arthritis Impact Measurement Scale 2-Short Form, NRS-
Pain Numeric Rating Scale, DAS-28 Disease Activity Score-28

with functional parameters that showed its convergent valid-
ity (Table 2). There were significant correlations between
AIMS2-SF and all NHP subgroups. Among these sub-
groups, the strongest correlations were with the NHP-phys-
ical mobility (rho=0.64, p <0.0005) and pain (rho:0.62;
p <0.0005) components (Tables 3 and 4).

Moreover, a moderate to strong relationship existed
between AIMS2-SF and HAQ (0.60, p <0.0005), BDI (0.63,

p <0.0005) and DHI (0.63, p <0.0005). Non-significant cor-
relations were found for parameters not directly related to
QoL, such as age (0.07, p=0.45) and disease duration (0.12,
p=0.21); however, disease activity (0.43, p <0.0005) and
NRS pain (0.45, p <0.0005) were correlated with AIMS2-SF
as moderate. AIMS2-SF adequately differentiated patients
with high disease and NRS pain scores.

Discussion

This study revealed that the AIMS2-SF is a valid and reli-
able questionnaire in a Turkish population. Items were
clearly understood by patients, there were no missing data,
and the scale was completed in approximately 5 min. Cron-
bach’s « reliability for internal consistency was 0.88, which
reflected scale reliability in our Turkish context. Moreover,
the test-retest reliability was excellent, with an ICC value
of 0.91. These scores are compatible with the data from the
original AIMS2-SF instrument, and other validated forms
[11, 12, 22]. We also assessed correlations between the
AIMS2-SF and other scales, including NHP, HAQ, DHI and
BDI, to show convergent validity of the short form.

As originally developed, the AIMS2-SF had five domains
representing physical, symptoms, affects, social interactions
and role. However, previous studies divided the physical
domains as upper body and lower body limitations. Lower
limb involvement was frequently observed in RA patients
and may have independently resulted in a worsening QoL
[23]. Therefore, it was important to be distinctive and evalu-
ate physical functions in lower and upper limb functions,
separately. All AIMS2-SF domains were significantly cor-
related with HAQ. Since both HAQ and AIMS2-SF are
disease-specific QoL measurements, this result was impor-
tant in reporting that AIMS2-SF had good construct valid-
ity. The level of physical disability, as assessed by HAQ
scores, proved to be the most significant predictor of QoL in
RA patients. This finding agreed with a previous study that

Table 4 Comparison (Spearman’s) of subgroups of AIMS2-SF with other outcome measures

Subgroups of AIMS2-SF NHP EL NHP pain NHP ER NHP sleep NHP-SI NHP-PM HAQ DHI BDI

ULF 0.44%* 0.47%:* 0.35%* 0.31% 0.36%* 0.55%* 0.52°%* 0.60%* 0.487%:*
LLF 0.47%* 0.54%#: 0.39%:* 0.36%* 0.38%:* 0.49%: 0.43%:* 0.40% 0.48%#*
Affect 0.46%* 0.58°%* 0.58%:* 0.387%:* 0.587%:* 0.40°%* 0.527%* 0.42%* 0.58°%*
Symptom 0.40%* 0.627% 0.37%* 0.34%#:* 0.29* 0.45%* 0.40%* 0.48%* 0.38#:*
Social interaction 0.26* 0.12 0.23%* 0.19%* 0.31%* 0.15 0.24%* 0.31% 0.44%*

AIMS2-SF Arthritis Impact Measurement Scale 2-Short Form, NHP Nottingham Health Profile, EL energy level, ER emotional reactions, S/
social isolation, PM physical mobility, HAQ Health Assessment Questionnaire, DHI Duruoz Hand Index, BDI Beck Depression Inventory, ULF
upper limb function, LLF lower limb function

#p<0.05
##p < 0.0005
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reported a strong association between physical disability and
HRQoL in RA patients [24].

Almost all AIMS2-SF domains were significantly corre-
lated with BDI, DHI and NHP scales. Depressed individuals
have less interest in leisure activities, experience increased
fatigue, and have problems with social interaction; thus,
they are at risk of increased disability and decreased QoL
[25]. Bazzichi et al. suggested that even mild depressive
symptomatology can contribute, independent of functional
disability, to an impaired QoL [24]. In this study, the BDI
scale and the ER component of the NHP were significantly
associated with the AIMS2-SF total score and all subgroup
scores, with the affect subgroup being strongest. In a pre-
vious study, the Michigan Hand Outcomes Questionnaire
(MHQ) was used to assess hand function in RA, with sig-
nificant moderate correlations observed within subgroups
of the Short Form-36 (SF-36). The most noticeable correla-
tion existed between MHQ and SF-36 subgroups for physi-
cal function (rho=0.52, p<0.001) and pain (rho=0.48,
p<0.001) [26]. Consistent with this study, hand function
as measured by DHI had the strongest correlation with the
ULF (rho: 0.60) and symptom (rho: 0.48) components of
AIMS2-SF, respectively. While there were moderate to
strong correlations between the scales that evaluated the
similar functional domains as expected, the correlation
between the social interaction domain of AIMS2-SF and the
social isolation subgroup of NHP was weaker than expected
(rho: 0.31). We believe this weak correlation was due to
different types of questions in these scales. While questions
in the AIMS2-SF scale covered patient social interactions,
NHP questions were related to the effects of social isolation
on mental health. Therefore, when compared to the social
interaction subgroup, the affect subgroup of AIMS2-SF has
a stronger correlation (rho: 0.58) with the social isolation
subgroup of NHP. While there were no correlations between
AIMS2-SF scores and age, disease duration, and erythro-
cyte sedimentation rates, patients with high DAS-28 and
NRS pain scores had significantly worse AIMS2-SF scores.
Although no correlations were found between AIMS2-SF
and erythrocyte sedimentation rates, the moderate correla-
tion between AIMS2-SF and DAS-28 was believed to be
related to patient-reported global assessment used to calcu-
late DAS-28 scores.

In conclusion, Turkish AIMS2-SF is a valid and reliable
outcome measure to evaluate RA patients in routine care and
clinical trials. AIMS2-SF is a feasible and comprehensive
disease-specific outcome measure. On the other hand, the
fact that it is more practical than the AIMS2 scale makes it
more important to demonstrate the validity and reliability
of this questionnaire. The greatest strength of this study was
the use of several well-known outcome measures to vali-
date AIMS2-SF. Conversely, this study has some limitations
which should be pointed out. First, a priori analysis was not

performed to determine the sample size. There are no widely
accepted calculation formulas or absolute rules for the sam-
ple size required to validate a questionnaire; however, the
use of respondent—item ratio is generally recommended by
guidelines. In this study, the ratio of included sample size to
AIMS2-SF items is approximately 5:1, which is acceptable
for a validation study. Second limitation of this study was
the lack of responsiveness data for AIMS2-SF. Because it
is a disease-specific measure, it is expected to be more sen-
sitive in detecting minor changes in patients with arthritis
compared to generic measurements, but further studies are
still needed to explore the responsiveness and sensitivity to
the changes of this scale.
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