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Abstract This study aims to evaluate the frequency of
fatigue in Moroccan patients with ankylosing spondylitis
(AS), and its relationships with disease-specific variables,
psychological status, and sleep disturbance. A cross-sec-
tional study included patients fulfilled the modified New
York classification criteria for ankylosing spondylitis. To
assess fatigue, the first item of Bath ankylosing spondylitis
disease activity index (BASDAI) and the multidimensional
assessment of fatigue (MAF) was used. The evaluation
included the activity of the disease (BASDAI), global well-
being (Bath ankylosing spondylitis global index), func-
tional status (Bath ankylosing spondylitis functional
index), metrologic measurements (Bath ankylosing spon-
dylitis metrological index), and visual analog scale of axial
or joint pain. The erythrocyte sedimentation rate and
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C-reactive protein were measured. To assess psychological
status, the hospital anxiety and depression scale (HADS)
was used. Sleep disturbance was assessed by the fourth
item of Hamilton anxiety scale. One hundred and ten
patients were included, of average age 38.0 years £ 12.6.
In our data, 66.4% experienced severe fatigue (BASDAI
fatigue >5). The mean total score of MAF was 26 + 12.77.
The disease-specific variables contributed significantly
with both BASDALI fatigue and MAF as dependent vari-
ables, accounting for 71.3 and 65.6% of the variance,
respectively. The contribution of the depression, anxiety,
and sleep disturbance were 24.9, 18.4 and 15.4%, respec-
tively. This study state the importance of fatigue in AS
patients. Even though disease activity was the most pow-
erful predictor of fatigue, the effects of psychogenic factors
and sleep disturbance, should be taken into consideration in
the management of AS.

Keywords Ankylosing spondylitis - Fatigue -
Depression - Anxiety - Sleep disturbance - Disease activity

Introduction

Fatigue encompasses complex interactions between bio-
logical, psychosocial, and behavioral processes, and had
been defined medically as that state, following a period of
mental or bodily activity, characterized by a lessened
capacity for work and reduced efficiency of accomplish-
ment, usually accompanied by a feeling of weariness,
sleepiness or irritability [1]. In the other hand, fatigue is an
enduring, subjective sensation of generalized tiredness or
exhaustion [2].

Fatigue is accepted as a major symptom in many rheu-
matic diseases, including systemic lupus erythematous and
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rheumatoid arthritis. In ankylosing spondylitis AS disease,
fatigue has been only recently considered a core symptom
greatly affecting patients [1, 3].

Indeed, fatigue has been ignored for a long time prob-
ably because it is a subjective functional sign of other
factors (associated diseases, depression, side effects of
drugs) or confounded with the other symptoms of the
disease and/or disease consequences such as chronic pain
or sleep disorders. In addition, fatigue is difficult to
evaluate.

Fatigue has been recognized as an important symptom in
AS and must be evaluated accurately and considered in
therapeutic management [3].

It has many aspects, with different levels of intensity.
Indeed fatigue has been conceptualized as a multideter-
mined phenomenon modulated by various factors. Fatigue
can be explained by demographic and social factors, dis-
ease-specific variables, it is strongly associated with psy-
chological factors and sleep disturbance [4].

However, there are limited studies about the multidi-
mensional nature of fatigue on patients with AS, and
especially its association with depression and sleep dis-
turbance [5]. Our study is the first in Morocco that evalu-
ates fatigue as principal criteria, knowing the frequency
and severity of AS in our country. This is what makes the
originality of our work.

This study was designed to assess the following in
patients with AS: (a) the prevalence of fatigue (b) and its
association with demographic variables (age, gender, dis-
ease duration), disease-specific variables (pain, morning
stiffness, disease activity, and functional status), and other
variables that can have an impact on fatigue (depression
and sleep disturbance).

Patients and methods

110 consecutive patients with an age >18 years who ful-
filled the modified New York classification criteria for
ankylosing spondylitis [6], had differing levels of symp-
tomatic activities, and were willing to participate in the
study were recruited. The patients who had other diseases
which may cause fatigue, such as fibromyalgia, malig-
nancy, and other chronic diseases, were excluded from the
study. We have the ethics committee consent on this
matter.

Demographic characteristics, disease-specific variables
(disease duration, duration of morning stiffness, the num-
ber of nocturnal awakenings, tender, and swollen joint
count...) were documented for each patient. The disease
activity and functional status of patients were evaluated by
the Bath ankylosing spondylitis disease activity index
(BASDALI) and the Bath ankylosing spondylitis functional
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index (BASFI), respectively. The Bath ankylosing spon-
dylitis metrology index (BASMI), the Bath ankylosing
spondylitis global score (BAS-G), and visual analog scale
of axial or joint pain (VAS, 0-10 cm) were used for
evaluation of metrologic measurements, global well-being,
and pain, respectively. The erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) were measured, and
applied as biologic signs of inflammation. We consider that
the ESR is positive if it exceeds 20 mm/Ist H, and CRP
was positive from 6 mg/l.

Fatigue

Fatigue was assessed by the fatigue item of the BASDAI
and the multidimensional assessment of fatigue MAF. The
fatigue item of the BASDAI was used as the disease-
specific measure. The BASDAI has been developed to
assess self-reported disease activity in AS [6, 7], and was
adapted in the Moroccan cultural context, and validated in
patients with AS by Rostom and Benbouazza [8]. The
severities of fatigue, spinal pain, joint pain, localized ten-
derness, morning stiffness, and duration of stiffness are
measured by visual analog scales (VASs) that range from
0 = no problems to 100 = most severe problem. In
accordance with previous studies [9, 10], the fatigue item
was used to estimate fatigue.

The multidimensional assessment of fatigue (MAF)
scale contains 16 items and covers four dimensions of
fatigue: severity (MAF 1 and MAF 2), distress (MAF 3),
degree of interference in activities of daily living (MAF 4),
and timing (MAF 5). Items are rated using a 10-point
numerical scale (14 items) or multiple-choice (4 choices)
responses (2 items). A global fatigue index (GFI) can be
computed using 15 out of the 16 items and ranges from 1
(no fatigue) to 50 (severe fatigue) [11, 12].

Patients were dichotomized into a F+ group (fati-
gue = major symptom) if the BASDAI fatigue score was
>5.0 and a F— group (fatigue = minor symptom) if the
fatigue score was <5.0.

Depression

The hospital anxiety and depression scale (HADS) was
used in patients with ankylosing spondylitis to assess
depression and anxiety. This scale was developed by
Zigmond and Snaith [13], and Arabic version of this scale
was assessed by Malasi TH and Mirza IA, [14] for its
validity and reliability. The hospital anxiety and depres-
sion scale (HADS) is a 14-item scale designed to detect
anxiety and depression, independent of somatic symptoms.
It consists of two 7-item subscales measuring depression
and anxiety. A 4-point response scale (from O representing
absence of symptoms, to 3 representing maximum



Rheumatol Int (2012) 32:2117-2124

2119

symptomatology) is used, with possible scores for each
subscale ranging from O to 21. Higher scores indicate
higher levels of disorder. A number of clinical classifica-
tion schemes have been used to categorize scores on the
HADS. In the original article, the following cut offs were
suggested: 0-7 = “non-cases”; 8—10 = “possible case”;
11-21 = “probable case”. This scale is used to scan
anxiety and depression in a short time to diagnose the level
of risk in physically ill patients. We used HADS-D >8 to
define the depressed subgroup and HADS-A >8 to define
the anxious subgroup [15, 16].

Sleep disturbance

The Hamilton anxiety scale is a rating scale developed to
quantify the severity of anxiety symptomatology [17]. It
consists of 14 items, each defined by a series of symp-
toms. Each item is rated on a 5-point scale, ranging from
0 (not present) to 4 (severe). Sleep disturbance was
assessed by the fourth item of Hamilton, and scored
according to: 0: not present, 1: mild, 2: moderate, 3:
severe, 4: very severe.

Statistical analysis

Data were analyzed using SPSS for Windows, version 13
and level of significance was set as P < 0.05.

Descriptive data were used for assessing the parameters
related to disease. The differences in terms of variables that
are studied in patients who are grouped as F+ and
F— according to BASDALI fatigue score were evaluated
with independent sample t test and Mann—Whitney U test.
The relationships between the fatigue and the other eval-
uation parameters were examined with the Spearman’s
rank correlation analysis. Two different hierarchical
regression models were used in order to determine pre-
dictors of fatigue. In the first model, BASDAI fatigue score
and MAF fatigue score were taken as the dependent vari-
able. Independent variables were entered into the models in
four blocks, including different categories. Block 1 con-
sisted of demographic variables (age and sex), block 2
consisted of disease-specific variables (morning stiffness,
number of nocturnal awakenings, axial and joint pain,
disease duration, BASDAI, BASFI), block 3 consisted of
other variables related with fatigue (sleep disturbance,
depression, and anxiety), and block 4 consisted of medi-
cation used by patients (nonsteroidal anti-inflammatory
drugs (NSAID), disease-modifying antirheumatic drugs:
sulfasalazine, methotrexate, leflunomide, and TNF block-
ers). In the second model, stepwise hierarchical regression
analysis was repeated with the independent variables,
which were obtained from the first model.

Result

The patient sample comprised 75 men and 35 women. The
mean age of patients was 38.52 £ 12.62 years, and the
median of disease duration was 9 (0—40) years. Demo-
graphic and disease-related data, the level of fatigue,
depression, anxiety, and sleep disturbance of the patients
are given in Table 1; Fig 1. It was observed that 54.4% of
patients had ESR >20 mm/1rst H, 85.5% had CRP >6 mg/
1, 87.3% received NSAID, and 36.4% received disease-
modifying antirheumatic drugs.

The mean fatigue items of the BASDAI, the MAF which
assesses fatigue multidimensionally were 5.47 £ 2.88 and
26.73 + 12.77, respectively. The MAF subscale scores are
provided in Table 2. The mean of HAD depression and
HAD anxiety were 9.10 £ 5.39 and 9.59 + 5.09,
respectively.

It was observed that 66.4% of patients had fatigue,
64.5% had sleep disorders, 55.5% had depression, and 60%
had anxiety.

66.4% (73) of the patients were included in the
F+ group, and 33.6% (37) in the F— group. F+ group

Table 1 Demographic and disease-related characteristics of patients
with ankylosing spondylitis

Age?, year 38.52 + 12.62
Disease duration®, years 9 (0-40)

The number of nocturnal awakenings® 146 + 143
Duration of morning stiffness®, min 30 (0-180)
Axial pain® (VAS) 44.90 + 27.98
Joint pain® (VAS) 28.22 4+ 33.48
Tender joint count® 2.78 4+ 4.44
Swollen joint count® 1.30 + 2.52
Fatigue item of BASDAT* 5.47 + 2.88
BASDAT* 441 £ 2.62
BASFI* 5.52 +£3.07
BASMI* 491 + 3.59
BAS-G* 60.86 + 26.51
ESR (mm/Ist H) 29.24 4+ 23.23
CRP (mg/l) 21.05 £+ 23.99
MAF1* 26.73 + 12.77
HAD Anxiety” 9.59 £+ 5.09
HAD Depression* 9.10 £+ 5.39
Male percentage 68.2%

Coxitis 58.2%

* Mean =+ SD, ® median (range)

VAS visual analog scale, BASDAI bath ankylosing spondylitis disease
activity index, BASFI bath ankylosing spondylitis functional index,
BASMI bath ankylosing spondylitis metrology index, BAS-G bath
ankylosing spondylitis global score, HAD hospital anxiety and
depression scale, ESR erythrocyte sedimentation rate, CRP C-reactive
protein
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The Insomnia distribution in patient with AS
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Fig. 1 The insomnia distribution of patients with ankylosing
spondylitis

Table 2 Total and subscale scores of MAF patients with Ankylosing
Spondylitis

Total MAF 26.73 +£ 12.77
MAF1 Severity of fatigue 5.62 £294
MAF 2 Severity of fatigue 5.57 £3.03
MAF 3 Distress of fatigue 5.33 + 3.06
MAF 4 Degree of interference 5.25 £ 2.87

in activities of daily living
MAF 5 Timing of fatigue 491 £ 2.13

Mean + SD, MAF multidimensional assessment of fatigue

scored significantly different from the F— group with
respect to each subscales of the MAF, all disease-specific
variables (disease duration, duration of morning stiffness,
the number of nocturnal awakenings, tender, and swollen
joint count...), depression, anxiety, and sleep disturbance
(P < 0.02). With regard to positive CRP, there was not a
statistically significant difference between the two groups
(P > 0.05) (Table 3).

The fatigue level according to the fatigue question of
BASDAI was significantly associated with MAF
(P < 0.0001).

Both the disease-specific variables, such as disease
activity (r = 0.886, P = 0.000), functional status
(r=0.595, P =0.000), metrological measurements
(r = 0.325, P =0.001), global well-being (r = 0.708,
P = 0.000), joint pain (r = 0.440, P = 0.000), axial pain
(r =0.331, P =0.000, duration of morning stiffness
(r = 0.526, P = 0.000), number of nocturnal awakenings
(r = 0.530, P = 0.000), ESR (r = 0.437, P = 0.000), and
CRP (r = 0.288, P = 0.002), and depression (r = 0.482,
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P = 0.000), anxiety (r = 0.412, P = 0.000), and sleep
disturbance (P = 0.000) were significantly correlated with
the fatigue assessed by BASDAI fatigue question. With
regard the demographic variables; there was significant
relationship between sex and the fatigue with P = 0.004.
However, there was no significant relationship between age
and the fatigue (r = —0.086, P = 0.375).

Tables 4 show block regression models with the fatigue
items of the BASDALI score and the total MAF score as
dependent variables. Block 1, the demographic variables
(age and sex), explained 8.3 and 6.3% of the variance in the
BASDAI fatigue model and the total MAF model,
respectively. The disease-specific variables (block 2),
covering morning stiffness, number of nocturnal awaken-
ings, pain, disease duration, BASDAI, BASFI, contributed
significantly with both BASDAI fatigue and MAF as
dependent variables, accounting for an additional 71.3%
and 65.6% of the variance, respectively. The other vari-
ables related with fatigue (sleep disturbance and psycho-
logical status) (block 3) contributed significantly 5% and
6.4% in fatigue scores of BASDAI and MAF. The variables
related with medications (NAIDS and others) (block 3)
contributed significantly 10% and 3% in fatigue scores of
BASDAI and MAF.

In the final model (blocks 1-4), 81.2% of the variation
was explained with the BASDAI fatigue as the dependent
variable, whereas the final model accounted for 78.7% of
the variation with the MAF as the dependent variable.

In order to determine the most powerful predictor of
fatigue, the stepwise hierarchical regression analysis was
performed with the variables obtained from disease activity
explained 75.1% of the variance in fatigue assessed by
BASDALI fatigue question and 58.7% of variance in fatigue
with MAF. The contribution of the depression to the fati-
gue was 24.9% with BASDAI fatigue question, 41.1% of
variance in fatigue with MAF, and the anxiety was 18.4%
with BASDAI fatigue question, 31.5% of variance in
fatigue with MAF. The contribution of the sleep distur-
bance to the fatigue was 15.4% with BASDAI fatigue
question, 20.5% of variance in fatigue with MAF.

Discussion

Fatigue has been described as a major symptom in AS, with
up to 65% of the patients reporting it [18-21]. In the
present study, 66.4% of all patients experienced fatigue,
defined as a BASDALI fatigue score of >5.0.

We assessed the properties of both the single-item
BASDALI fatigue question and a multidimensional assess-
ment of fatigue questionnaire, the MAF. The advantage of
a single question is that it is easy to complete. Important
disadvantages are that detailed information is lost with
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Table 3 Differences between F + group and F — group with respect to the disease-specific measures, subscales of MAF, depression, anxiety

and sleep disturbance

Questionnaire F+ group (n = 73) F— group (n = 37) P
MAF total® 33.02 + 8.27 14.59 £+ 11.34 <0.0001
MAFI1* Severity of fatigue 7.08 £ 2.06 278 £2.28 <0.0001
MAF2* Severity of fatigue 7.02 £2.12 278 £ 2.59 <0.0001
MAF3? Distress 6.65 £ 243 275 £253 <0.0001
MAF4* Degree of interference in activities of daily living 6.43 £+ 2.30 3.05 £ 2.54 <0.0001
MAF5* Timing 5.78 £ 1.30 321 £242 <0.0001
Fatigue item of BASDAI* 7.12 £ 1.86 227 £ 1.46 <0.0001
BASDAT* 575 £2.14 1.82 £ 1.08 <0.0001
BASFI* 6.40 £ 2.79 3.80 £ 2.88 <0.0001
BASMI* 5.50 £ 3.57 391 £3.39 0.028
BAS-G* 71.45 £+ 22.15 40.20 £ 22.31 <0.0001
Axial pain® (VAS) 51.11 £ 27.65 34.05 £ 24.65 0.002
Joint pain® (VAS) 36.80 £ 35.51 10.94 £ 20.94 <0.0001
Duration stiffness® min 57.01 £ 47.83 16.81 £ 20.15 <0.0001
The number of nocturnal awakenings® 1.86 £ 1.47 0.72 £ 0.99 <0.0001
HAD depression® 10.37 £ 5.57 6.64 + 4.16 0.001
HAD Anxiety* 10.77 £ 5.16 7.35£4.25 0.001
The female percentage” 36.1 21.6 0.05
Positive ESR” 67 29 <0.0001
Positive CRP" 89 78 0.142

2 Mean + SD, ® %

VAS visual analog scale, BASDAI Bath ankylosing spondylitis disease activity index, BASFI Bath ankylosing spondylitis functional index,
BASMI Bath ankylosing spondylitis metrology index, BAS-G Bath ankylosing spondylitis global score, HAD hospital anxiety and depression
scale, MAF multidimensional assessment of fatigue, ESR erythrocyte sedimentation rate, CRP C-reactive protein

respect to the type of fatigue, and that it does not take into
account differences in fatigue experience [22]. The
advantage of a MAF in our experience is that it deals with
different aspects of fatigue, i.e., it provides to identify
fatigue reported by AS patients in more details.

It was determined that fatigue was associated with dis-
ease-specific parameters, as well as psychological status
and sleep disturbance. It was found that the disease activity
was the most powerful predictor of fatigue, and in addition
psychological status also had an effect.

Fatigue is a frequent complaint reported by patients with
AS and is still largely ignored in terms of clinical care,
education, and research. Fatigue represents the third most
common complaint after pain and stiffness, the major
symptoms of AS [3]. In some studies, fatigue was reported
as the main symptom by 50-65% of patients [20, 21].

In studies where BASDALI fatigue questions were used
and threshold value for fatigue taken as >5, the frequency
was reported as 53—-63% [9, 23, 24]. In our research, 66.4%
of all patients experienced fatigue, defined as a BASDAI
fatigue score of >5.

In this study, fatigue levels of the patients were found to
be related to disease-specific variables and psychological
status and level of sleep disturbance. Similar relationships

between fatigue and measures of self-reported disease
activity, limitations in functional abilities, stiffness, and
pain have also been reported by others [9, 18, 20, 24, 25].

The relationship among fatigue, sleep disturbances, and
mental health status has not been investigated as much.
Mental health status has not typically been examined as a
potential determinant of fatigue in AS. Mental health status
is emerging as an important factor linked to fatigue in other
arthritic conditions, such as rheumatoid arthritis and sys-
temic lupus erythematosus [26, 27]. The association
between fatigue and worse mental health may in part be
explained by overlapping symptoms (e.g., overlapping
symptoms of depression and fatigue). However, there is
evidence to suggest that although fatigue and depression
frequently occur together, fatigue is neither sensitive nor
specific to the diagnosis of depression [28-30]. Studies
have also shown that fatigue can be measured independent
of depression [31, 32]. Prospective studies are needed to
elucidate underlying mechanisms between fatigue and
mental health in patients with AS. In our study, 55.5% of
the patients had depression and 60% had anxiety, which is
higher than the literature data. The estimates of the prev-
alence of emotional problems were from 20 to 31% [21, 33,
34]. Calin and colleagues compared groups of AS patients
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Table 4 Results of hierarchical multiple regression analysis with BASDAI fatigue item and MAF total score as the dependent variables

Independent variables Dependent variables

BASDALI fatigue item MAF
B (95% CI) P R P R* B (95% CI) P R P R?
change change
Block 1: demographic 0.083 0.010 0.083 0.063  0.031 0.063
variables
Age —0.023 (—-0.033, 0.022)  0.704 0.089 (—0.041, 0.222) 0.174
Sex (Femal) —0.078 (—1.157, 0.185)  0.153 —0.092 (—5.697, 0.646) 0.117
Block 2: disease-specific 0.713  0.000 0.797 0.656 0.000 0.719
variables
Disease duration —0.085 (—0.073, 0.013)  0.171 —0.190 (—0.501, —0.094) 0.005
Axial pain (VAS) —0.005 (—0.022, 0.001)  0.049 —0.055 (—0.076, 0.026)  0.328
Joint pain (VAS) —0.015 (—0.025, —0.002) 0.021 —0.015 (—0.114, —0.008) 0.026
Morning stiffness —0.006 (—0.008, 0.007) 0.916 0.037 (—0.025, 0.046)  0.551
The number of nocturnal —0.128 (—0.502, —0.015) 0.038 —0.201(—2.955, —0.065) 0.003
awakenings
BASDAI 0.959 (0.858, 1.249) 0.000 2.720 (2.588, 4.439) 0.000
BASFI 0.154 (0.021, 0.269) 0.022 0.873 (0.555, 1.723) 0.000
Block 3: other variables 0.005 0.458 0.802 0.064  0.000 0.784
related with fatigue
Depression 0.089 (—0.033, 0.128)  0.243 0.205 (0.105, 0.866) 0.013
Anxiety 0.049 (—0.046, 0.101)  0.456 0.194 (0.139, 0.833) 0.007
Sleep disturbance —0.047 (—0.381, 0.180)  0.477 —0.088 (—2.166, 0.484)  0.211
Block 4: treatment 0.010 0.097 0.812 0.003  0.529 0.787
NAIDS —0.027 (1.184, 0.704) 0.615 —0.063 (—6.949, 1.978) 0.272
Disease-modifying —0.120 (—1.382, —0.053) 0.035 —0.041 (—4.223, 2.059) 0.496

antirheumatic drugs

* See Table 1 for acronym definitions

by main symptoms (i.e., pain, stiffness, and fatigue) and
found that patients reporting primarily fatigue or pain
scored significantly higher on depression and anxiety
compared with stiffness cohort [18]. Similarly, in our study
patients who had hight fatigue levels had higher depression
and anxiety scores as well.

Sleep disturbance is often reported by the patients with
AS (86-91%), with wakenings produced by inflammatory
pain [20] and [9]. However, it’s may also be due to psy-
chological disorders. Patients complaining of important
fatigue were more likely to have more than 3 wakenings in
one night and to feel tired in the morning. Gunaydin and
et al. found that 54.8% of the patients had sleep disturbance
[5]. In another study, the fatigue + group reported more
sleep disturbance, with 41% (compared to 26% of the
fatigue group). In our research, it was observed that 72.2%
of the patients had disturbance of sleep quality in fatigue
group+ (compared to 51.4% of the fatigue— group) [20].
This studies suggests that a positive relation is established
between fatigue and sleep problems.

As a result of multi-variable hierarchical regression
analysis, it was observed that disease-specific variables
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have a considerable effect on both BASDALI fatigue ques-
tion and fatigue which is assessed by MAF, while demo-
graphic variables and other variables associated with
fatigue (depression, anxiety, sleep disturbance, and medi-
cation of AS) have less effect. Disease activity and mental
health explained more than 70% of change in fatigue. In a
similar study by Dagfinrud et al., it was reported that self-
reported disease activity and mental health explained
almost half of the change in fatigue [23]. In the study of
van Tubergen et al., fatigue implicitly appeared to be
related to disease activity, functional ability, global well-
being, mental health status, and age, explained 52% of the
variance [9].

In our study, the disease-specific variables contributed
significantly with both BASDAI fatigue and MAF as
dependent variables, accounting for 71.3 and 65.6% of the
variance, respectively. The contribution of the depression,
anxiety, and sleep disturbance to the fatigue were 24.9,
18.4 and 15.4%, respectively.

In the other hand, the variables related with medications
(NAIDS and others) (block 4) contributed significantly 10
and 3% in fatigue scores of BASDAI and MAF. Use of
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nonsteroidal anti-inflammatory drugs (NSAID) and anal-
gesics are relatively effective in reducing fatigue. Patients
with AS and fatigue felt that the medication they took for
their disease (NSAID) reduced their fatigue [20]. A recent
study by Dernis—Labous et al. [21] showed that nonste-
roidal antiinflammatory drug therapy strongly reduced pain
and functional impairment in a group of AS patients,
whereas the change in fatigue level was of lower magni-
tude. Anti-TNF therapy has demonstrated efficacy in
patients with active AS including probably a specific effect
on fatigue. In the Heiberg et al. study, 3-month anti-TNF
therapy reduced the level of fatigue by more than 55%
[38]. In other studies, however, fatigue was not influenced
by this treatment [39]. Thus, the relationship between
fatigue and inflammatory markers is unclear, and more
clinical trials are needed to explore whether interventions,
such as disease-modifying drugs and physical activity,
influence self-reported fatigue.

Our study has some limitations. Firstly, our sample size
was small. Secondary, we did not have healthy control
group in order to compare the frequency of the fatigue and
the others factors related fatigue. Thirdly, we did not
consider other factors that might explain the unexplained
variance in fatigue. Exercise habits of the patients, the
number of tasks at home or work, availability of caregiver
at home, marital status, and satisfaction in work and/or life
might have affected their fatigue levels. Studies which are
followed for a long time, which have more patients and
include other variables that may affect fatigue, may be a
better guide in terms of fatigue process and determining the
factors associated with it.

In conclusion, fatigue is a major symptom in the
majority of patients with AS, in particular those with more
severe disease. This study confirms that the Moroccans AS
were active and severe [35-37], and states the importance
of fatigue and psychological disorders in AS patients. Even
though disease activity was the most powerful predictor of
fatigue, the effects of psychogenic factors and sleep dis-
turbance, should be taken into consideration in the man-
agement of AS.

Acknowledgment This work was supported by grants from the
University Mohammed V, Souissi, Rabat-Morocco.

Conflict of interest None.

References

1. Swain MG (2000) Fatigue in chronic disease. Clin Sci 99:1-8

2. Belza B (1994) The impact of fatigue on exercice performance.
Arthritis Care Res 7:176-180

3. Missaoui B, Revel M (2006) Fatigue in ankylosing spondylitis.
Ann Readapt Med Phys 49:389-391

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Goldenberg DL (1995) Fatigue in rheumatoid diseases. Bull

Rheum Dis 44:4-8

. Giinaydin R, Goksel Karatepe A, Cesmeli N, Kaya T (2009)

Fatigue in patients with ankylosing spondylitis: relationships with
disease-specific variables, depression, and sleep disturbance. Clin
Rheumatol 28(9):1045-1051

. Van der Linden S, Valkenburg HA, Cats A (1984) Evaluation of

diagnostic criteria for ankylosing spondylitis. A proposal for
modification of the New York criteria. Arthritis Rheum
27:361-368

. Garrett S, Jenkinson T, Kennedy LG, Whitelock H, Gaisford P,

Calin A (1994) A new approach to defining disease status in
ankylosing spondylitis: the bath ankylosing spondylitis disease
activity index. J Rheumatol 21:2286-2291

. Rostom S, Benbouaaza K, Amine B, Bahiri R, Ibn Yacoub Y, Ali

Ou Alla S, Abouqal R, Hajjaj-Hassouni N (2010) Psychometric
evaluation of the Moroccan version of the Bath Ankylosing
Spondylitis Functional Index (BASFI) and Bath Ankylosing
Spondylitis Disease Activity Index (BASDALI) for use in patients
with ankylosing spondylitis. Clin Rheumatol 29(7):781-788

. Van Tubergen A, Coenen J, Landewe R, Spoorenberg A, Chorus

A, Boonen A et al (2002) Assessment of fatigue in patients with
ankylosing spondylitis: a psychometric analysis. Arthritis Rheum
47:8-16

Dernis-Labous E, Messow M, Dougados M (2003) Assessment of
fatigue in the management of patients with ankylosing spondy-
litis. Rheumatology (Oxford) 42:1523-1528

Belza B, Henke C, Yelin E, Epstein W, Gilliss C (1993) Corre-
lates of fatigue in older adults with rheumatoid arthritis. Nurs Res
42(2):93-99

Belza B (1995) Comparison of self-reported fatigue in rheuma-
toid arthritis and controls. J Rheumatol 22:639-643

. Zigmond AS, Snaith RP (1983) The hospital anxiety and

depression scale. Acta Psychiatr Scand 67:361-370

Malasi TH, Mirza IA, el-Islam MF (1991) Validation of the
hospital anxiety and depression scale in arab patients. Acta
Psychiatr Scand 84:323-326

Michopoulos I, Douzenis A, Kalkavoura C, Christodoulou C
(2008) Hospital Anxiety and Depression Scale (HADS): valida-
tion in a Greek general hospital sample. Ann Gen Psychiatry 7:4
Olssgn I, Mykletun A, Dahl AA (2005) The hospital anxiety and
depression rating scale: a cross-sectional study of psychometrics
and case finding abilities in general practice. BMC Psychiatry
5:46

Hamilton MT (1959) The assessment of anxiety states by rating.
Br J Med Psychol 32:50-55

Calin A, Edmunds L, Kennedy LG (1993) Fatigue in ankylosing
spondylitis: why is it ignored? J Rheumatol 20:991-995

Garrett S, Jenkinson T, Kennedy LG, Whitelock H, Gaisford P,
Calin A (1994) A new approach to defining disease status in
ankylosing spondylitis: the Bath Ankylosing Spondylitis Disease
Activity Index. J Rheumatol 21:2286-2291

Jones SD, Koh WH, Steiner A, Garrett SL, Calin A (1996)
Fatigue in ankylosing spondylitis: its prevalence and relationship
to disease activity, sleep, and other factors. J Rheumatol
23:487-490

Ward MM (1999) Health-related quality of life in ankylosing
spondylitis: a survey of 175 patients. Arthritis Care Res
12:247-255

Smets EM, Garssen B, Bonke B, De Haes JC (1995) The Mul-
tidimensional Fatigue Inventory (MFI) psychometric qualities of
an instrument to assess fatigue. J Psychosom Res 39:315-325
Dagfinrud H, Vollestad NK, Loge JH, Kvien TK, Mengshoel AM
(2005) Fatigue in patients with ankylosing spondylitis: a com-
parison with the general population and associations with clinical
and self-reported measures. Arthritis Care Res 53:5-11

@ Springer



2124

Rheumatol Int (2012) 32:2117-2124

24.

25.

26.

217.

28.

29.

30.

31.

Da Costa D, Drista M, Ring A, Fitzcharles MA (2004) Mental
health status and leisure-time physical activity contribute to
fatigue intensity in patients with spondyloathropathy. Arthritis
Rheum 51:1004-1008

Turan Y, Duru6z MT, Bal S, Guvenc A et al (2007) Assessment
of fatigue in patients with ankylosing spondylitis. Rheumatol Int
27(9):847-852 Epub 2007 Jan 25

Fifield J, McQuillan J, Tennen H, Sheehan J, Reisine S, Hessel-
brock V et al (2001) History of affective disorder and the tem-
poral trajectory of fatigue in rheumatoid arthritis. Ann Behav
Med 23:34-41

Krupp LB, LaRocca NG, Muir J, Steinberg AD (1990) A study of
fatigue in lupus erythematosus. J Rheumatol 17:1450-1452
Cathebras PJ, Robbins JM, Kirmayer L, Haton BC (1992) Fatigue
in primary care: prevalence, psychiatric comorbidity, illness
behavior, and outcome. J Gen Intern Med 7:276-286

Fuhrer R, Wessley S (1995) The epidemiology of fatigue and
depression: a French primary-care study. Psychol Med
25:895-905

Kirk KM, Hickie IB, Martin NG (1999) Fatigue as related to
anxiety and depression in a community-based sample of twins
aged over 50. Soc Psychiatry Psychiatr Epidemiol 34:85-90
Koschera A, Hickie I, Hadzi-Pavlovic D, Wilson A, Loyd A
(1999) Prolonged fatigue, anxiety and depression: exploring
relationships in a primary care sample. Aust N Z J Psychiatry
33:545-552

@ Springer

32.

33.

34.

35.

36.

37.

38.

39.

Schneider RA (1998) Concurrent validity of the Beck depression
inventory and the Multidimensional Fatigue Inventory-20 in
assessing fatigue among cancer patients. Psychol Rep
82:883-886

Bakker C, van der Linden S, van Santen-Hoeufft M, Bolwijn P
et al (1995) Problem elicitation to assess patient priorities in
ankylosing spondylitis and fibromyalgia. J Rheumatol
22(7):1304-1310

Barlow JH, Macey SJ, Struthers GR (1993) Gender, depression,
and ankylosing spondylitis. Arthritis Care Res 6(1):45-51

Ibn Yacoub Y, Amine B, Laatiris A, Abouqal R, Hajjaj-Hassouni
N (2010) Assessment of fatigue in Moroccan patients with
ankylosing spondylitis. Clin Rheumatol 29(11):1295-1299

El Mansouri L, Bahiri R, Abourazzak FE, Abouqal R, Hajjaj-
Hassouni N (2009) Two distinct patterns of ankylosing spondy-
litis in Moroccan patients. Rheumatol Int 29(12):1423-1429
Rkain H, Allali F, Bentalha A, Lazrak N, Abouqal R, Hajjaj-
Hassouni N (2007) Socioeconomic impact of ankylosing spon-
dylitis in Morocco. Clin Rheumatol 26(12):2081-2088

Heiberg MS, Nordvag BY, Mikkelsen K, Rodevand E, Kaufmann
C, Mowinckel P et al (2005) The comparative effectiveness of
tumor necrosis factor-blocking agents in patients with rheumatoid
arthritis and patients with ankylosing spondylitis. Arthritis
Rheum 52:2506-2512

Wolfe F, Michaud K, Pincus T (2004) Fatigue, rheumatoid
arthritis, and anti-tumor necrosis factor therapy: an investigation
in 24831patients. J Rheumatol 31:2115-2120



	Fatigue in patients with ankylosing spondylitis: prevalence and relationships with disease-specific variables, psychological status, and sleep disturbance
	Abstract
	Introduction
	Patients and methods
	Fatigue
	Depression
	Sleep disturbance
	Statistical analysis


	Result
	Discussion
	Acknowledgment
	References


