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Abstract
Objectives Fatigue is a common symptom in patients with ankylosing spondylitis (AS). However, fatigue of AS patients has not
been well elucidated in China. This study aimed to evaluate the predictors of fatigue and the effects of fatigue on health-related
quality of life among patients with AS.
Method A total of 150 AS patients were involved in the study. A series of questionnaires included the following: Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI), Bath Ankylosing Spondylitis Metrology Index (BASMI), Bath
Ankylosing Spondylitis Functional Index (BASFI), the 10-cm Visual Analog Scale (VAS), the Self-Rating Anxiety Scale
(SAS), the Self-Rating Depression Scale (SDS), the Pittsburgh Sleep Quality Index (PSQI), the Health Assessment
Questionnaire-Disability Index (HAQ-DI), the Short Form 36 Health Survey (SF-36), and the Fatigue Severity Scale (FSS).
Independent samples t test, Mann-WhitneyU test, chi-square analysis, Pearson/Spearman correlation, and binary logistic regres-
sion were used to analyze the data.
Results The results demonstrated that 48.7% individuals with AS suffered from fatigue. Binary logistic regression indicated that
waist-to-hip ratio, BASDAI, and sleep disturbance were independent predictors of fatigue in AS patients. Meanwhile, severe
fatigue led to lower quality of life.
Conclusion These findings suggested that medical personnel should pay more attention to AS patients with fatigue and take
effective measures to relieve fatigue.

Key Points
• Incidence of fatigue in AS patients is 48.7% according to this cross-sectional study.
• The occurrence of fatigue was associated with higher WHR, higher BASDAI, and sleep disturbance.
• We also found that the occurrence of fatigue significantly reduced the quality of life in AS patients both physically and psychologically.
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Ankylosing spondylitis (AS) is a systemic chronic inflamma-
tory disease, whichmost likely occurs in youngmen. It mainly
affects sacroiliac joints, axial skeleton, thoracic cage, and se-
riously decreasing quality of life in AS patients [1, 2]. Our
studies have confirmed that AS patients have suffered from
body image disturbance and sexual dysfunction, which lead to
anxiety and depression as well as reduction in quality of life in
patients with AS [3, 4]. In recent years, fatigue of AS patients
has been paid more and more attention [5, 6]. Fatigue is a
complex feeling; diseased individuals describe fatigue as a
sense of tiredness at rest, exhaustion with activity, lack of
energy which affects daily work, inertia, or lack of endurance,
or as loss of vitality. It has been confirmed that fatigue not only
is a symptom but also may be quantified by fatigue scores and
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can be modified by various measures depending on the under-
lying cause.[7] It includes complex interactions between so-
cial, demographic, biological, disease-related, and behavioral
processes [8]. A research in Turkey has estimated that fatigue
occurred in more than half of patients with AS, which has a
serious impact on the work, family, daily activities, emotions,
and cognition of AS patients, and significantly reduces the
quality of life in AS patients [9]. A longitudinal observation
cohort in Canada showed that severely fatigued patients with
AS tended to have higher disease activity scores, increased
acute-phase proteins, and decreased QoL [10]. Schneeberger
et al. [11] confirmed that fatigue in AS patients was correlated
with quality of life, functional capacity, and depression. A
cross-sectional study of 385 patients with AS emphasized pain
as a major factor associated with fatigue, which calls for more
pain management [12]. Aissaoui et al. [13] found that disease
activity was the most powerful predictor of fatigue in AS
patients. However, another research pointed that even
though disease activity had great influence on fatigue, the
effects of psychogenic factors should be taken into
consideration as well [9]. At present, the factors to predict
fatigue in AS patients are still controversial. Therefore, it is
necessary to strengthen the study of fatigue in AS patients and
release the symptoms of fatigue, so as to improve the quality
of life of patients.

Although patients with AS suffer from severe fatigue, there
has been no study about fatigue in AS patients in China. The
aims of our study are (1) to explore the fatigue status of AS
patients in China, (2) to explore the predictors of fatigue in AS
patients, and (3) to investigate the effects of fatigue on the
quality of life of AS patients in China.

Methods

Participants

Patients were recruited from the Affiliated Hospital of
Nantong University from February 2017 to February 2018.
A total of 156 AS patients from the outpatient department or
inpatient ward of the Department of Rheumatology and
Immunology were invited to participate in this study. Six pa-
tients were excluded because they did not complete the ques-
tionnaire. Eventually, 150 patients with AS were enrolled in
the cross-sectional study. All patients met the criteria for AS.
The exclusion criteria for AS individuals include (1) age ≤
18 years old, (2) patients with hearing or cognitive impair-
ment, and cannot cooperate with the completion of the ques-
tionnaire. This cross-sectional study was approved by the
Ethics Committee of the Affiliated Hospital of Nantong
University (2017-K003). All of the participants were informed
about the study and sign an informed consent.

Demographic and clinical characteristics

Demographic variables include age, gender, body mass index
(BMI), waist-to-hip ratio (WHR), tobacco use, alcohol use,
marital status, education level, employment, yearly per capita
income, medical insurance, place of residence, and exercise
therapy (Table 1).

Clinical variables include disease duration, comorbidity,
hospitalization, family history of AS, Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI), Bath
Ankylosing Spondylitis Functional Index (BASFI), Bath
Ankylosing Spondylitis Metrology Index (BASMI), Visual
Analog Scale (VAS), anxiety, depression, sleep disturbance,
Health Assessment Questionnaire (HAQ), and sexual dys-
function. ESR and CRP values were obtained by viewing
patients’ medical reports.

Self-reported questionnaires

We used the 10-cm VAS to evaluate total pain. Patients self-
reported overall pain, and the higher scores indicate the more
severe pain [8].

The BASFI was used to determine functional status. It in-
cludes 8 items concerning activities related to the functional
anatomy of the patients (bending, reaching, changing position,
standing, turning, and climbing steps), and 2 items assessing
the patients’ ability to deal with daily activities. It was mea-
sured on a scale of 0–10, and higher scores indicate worse
function [14].

The BASDAI was used to evaluate disease activity. It in-
cludes six questions regarding fatigue, spinal pain, joint pain
or swelling of peripheral joints, haphalgesia or tenderness,
severity, and duration of morning stiffness which is scored
using a 10-cm VAS for each question. The BASDAI has been
confirmed for the measurement of disease activity [15].

The BASMI was used to evaluate the mobility of the axial
skeleton in AS patients and allow objective assessment of
clinically significant changes in spinal movement. It includes
5 items, clinical measures of cervical rotation, tragus to wall
distance, lumbar flexion, lumbar side flexion, and
intermalleolar distance [16].

We used Zung Self-Rating Anxiety Scale (SAS) and Zung
Self-Rating Depression Scale (SDS) to evaluate psychological
status. SAS is a 20-item scale to evaluate anxiety. Each ques-
tion scores from 1 to 4 (rarely, sometimes, frequently, and
always). The higher the scores, the more severe the anxiety.

SDS is a 20-item scale to assess depression. Half of the
items are scored positively and half negatively. Each item
scores from 1 to 4. The total score varies from 20 to 80.
Higher scores indicate more severe depression [17].

The Pittsburgh Sleep Quality Index (PSQI) Questionnaire
was used to measure the sleep quality over a 1-month period
which includes nineteen individual items. Each answer
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provided a score ranges from 0 to 3. Higher scores represent
poorer subjective sleep quality. Sleep disturbance was defined
as a PSQI score of > 5 [18].

Functional disability was evaluated by the Health
Assessment Questionnaire-Disability Index (HAQ-DI). It in-
cludes 20 questions to assess the functional status of patients
in the 8 dimensions of dressing, grooming, arising, eating,
walking, hygiene, reaching, gripping, and common daily ac-
tivities. Higher scores indicate severe disability [19].

SF-36 is an internationally recognized universal scale for
assessing quality of life. It mainly includes 8 dimensions,
physical function, role limitations due to physical problems,
body pain, general health perception, energy, social function,
role limitations due to emotional problems, and mental health.
The scores of each dimension ranged from 0 to 100. The
higher the dimensions and total scores, the better the quality
of life; conversely, the worse the quality of life [20].

The Fatigue Severity Scale (FSS) was performed to evalu-
ate motivation, physical activity, and social and functional
effects of fatigue. It includes 9 questions, which scored from
1 to 7, and the total score is the average of all questions.
Higher scores indicate higher fatigue levels, and the scores
≥ 4 were defined as fatigued [10].

Statistical analysis

SPSS 21.0 was conducted to analyze data. Kolmogorov-
Smirnov test was used to evaluate normal distribution. The
normal distribution is expressed by mean (± standard devia-
tion), while the non-normal distribution is expressed by me-
dian (25th and 75th percentiles) or number (percentage).
Categorical variables are presented as numerical value and
percentage. Double-tailed t test, chi-square test, and/or
Mann-Whitney U test were used to evaluate the difference
between continuous and categorical variables in the fatigued
patients with AS and non-fatigued patients with AS.
Spearman correlation coefficient and/or Pearson correlation
coefficient was used to analyze the correlation between all
statistical variables and fatigue in AS patients. Using binary
stepwise logistic regression to determine predictors of fatigue
in AS patients, we considered a significance level of P < 0.05
to be statistically significant.

Results

Patient characteristics

A total of 150 AS patients were investigated in the study. The
median age of AS patients was 32 years old, and 78.7% of
them were males. The mean (SD) of WHR was 0.88 ± 0.82.
The median disease duration of AS patients was 5 years.
15.3% patients had comorbidities, and the mean (SD) of

Table 1 Demographic and clinical characteristics of AS patients

Characteristic AS patients (N = 150)

Ageb 32 (27.44)

Gender, malec 118 (78.7)

BMI, kg/m2b 23.32 (20.7, 25.35)

WHRa 0.88 ± 0.82

Tobacco use, yesc 47 (31.3)

Alcohol use, yesc 37 (24.7)

Marital statusc

Married 112 (74.7)

Other 38 (25.3)

Education levelc

≤ 9 years 52 (34.7)

> 9 years 98 (65.3)

Employmentc

Employed 112 (75.7)

Unemployed 36 (24.3)

Yearly per capita income, yuanc

< 15,000 53 (35.3)

15,000–33,000 40 (26.7)

> 33,000 yuan 57 (38)

Medical insurancec 103 (68.7)

Place of residencec

Urban 80 (53.3)

Rural 70 (46.7)

Exercise therapy, yesc 40 (35.1)

Disease duration, yearb 5 (2.10)

Comorbidity, yesc 23 (15.3)

Hospitalization, yesc 50 (33.3)

Family history of ASc 19 (12.7)

BASFIb 1 (0, 2.63)

BASMIb 1 (0.3)

BASDAIa 3.09 ± 2.02

VAS, mmb 4 (1.75, 6)

Fatigue scorea 3.87 ± 1.45

Fatigue, yesc 73 (48.67)

Anxiety, yesc 31 (20.7)

Depression, yesc 47 (31.3)

Sleep disturbance, yesc 92 (61.3)

HAQb 0.13 (0.5)

ESR, mm/hb 17 (7.40)

CRP, mg/Lb 12.95 (5.24, 26.98)

Sexual dysfunction, yesc 32 (43.9)

BMI body mass index, WHR waist-to-hip ratio
a Values are presented as the mean ± SD and analyzed by independent
samples t test
b Values are presented as the median (25th and 75th percentiles) and
analyzed by Mann-Whitney
c Values are presented as the number (%) analyzed by chi-square tests
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BASDAI was 3.09 ± 2.02. The incidence of fatigue in AS
patients was 48.7%.

Differences in demographic, psychological,
and clinical characteristics of AS patients between two
groups

Compared with AS patients without fatigue, AS patients with
fatigue showed higher WHR (P < 0.05), increased BASDAI
(P < 0.01), and poorer BASFI (P < 0.05). Meanwhile, AS pa-
tients with fatigue tended to have more severe pain (P < 0.05),
higher degree of anxiety (P = 0.001), more serious functional

disability (P = 0.001), and worse sleep quality (P = 0.001).
There were no statistical significances in disease duration,
hospitalization, depression, and other variables. The results
were shown in Table 2.

Correlations between clinical, psychological
characteristics and fatigue in AS patients

Taking fatigue as a continuous variable to explore corre-
lations between clinical, psychological characteristics and
fatigue in AS patients. We found a positive correlation
between BASFI (P < 0.05), BASDAI (P < 0.01), VAS

Table 2 Differences between demographic, psychological, and clinical characteristics of AS patients grouped by fatigue (N = 150)

Characteristic AS with fatigue (N = 73) AS without fatigue (N = 77) P

Ageb 32 (27.48) 32 (26.42) 0.498
Gender, malec 56 (76.7) 62 (80.5) 0.569
BMI, kg/m2b 23.55 (21.01, 26.33) 23.05 (20.29, 24.95) 0.130
WHRa 0.90 ± 0.90 0.87 ± 0.07 0.045
Tobacco use, yesc 24 (32.9) 23 (29.9) 0.692
Alcohol use, yesc 16 (21.9) 21 (27.3) 0.447
Marital statusc 0.571
Married 53 (72.6) 59 (76.6)
Other 20 (27.4) 18 (23.4)

Education levelc 0.355
≤ 9 years 28 (38.4) 24 (31.2)
> 9 years 45 (61.6) 53 (68.8)

Employmentc 0.507
Employed 52 (73.2) 60 (77.9)
Unemployed 19 (26.8) 17 (22.1)

Yearly per capita income, yuanc 0.420
< 15,000 27 (37) 26 (33.8)
15,000–33,000 22 (30.1) 18 (23.4)
> 33,000 yuan 24 (32.9) 33 (42.9)

Medical insurancec 45 (61.6) 58 (75.3) 0.071
Place of residencec 0.106
Urban 34 (46.6) 46 (59.7)
Rural 39 (53.4) 31 (40.3)

Exercise therapy, yesc 16 (27.1) 24 (43.6) 0.065
Disease duration, yearb 5 (2.8) 5 (2.10) 0.970
Comorbidity, yesc 13 (17.8) 10 (13) 0.413
Hospitalization, yesc 23 (31.5) 27 (35.1) 0.644
Family history of ASc 8 (11) 11 (14.3) 0.54
BASFIb 1.4 (0.05, 4.1) 0.6 (0.2) 0.029
BASMIb 1 (0.3) 1 (0.3) 0.37
BASDAIa 3.76 ± 2.06 2.46 ± 1.77 < 0.01
VAS, mmb 5 (3.7) 3 (1.5) 0.002
Fatigue scorea 5.06 ± 0.87 2.74 ± 0.85 < 0.001
Anxiety, yesc 23 (31.5) 8 (10.4) 0.001
Depression, yesc 28 (38.4) 19 (24.7) 0.071
Sleep disturbance, yesc 55 (75.3) 37 (48.1) 0.001
HAQb 0.25 (0, 0.69) 0.(0, 0.31) 0.001
ESR, mm/hb 20.5 (8.25, 42.25) 14 (6.39) 0.07
CRP, mg/Lb 14.1 (8.61, 39.3) 11.6 (4.6, 24.9) 0.169
Sexual dysfunction, yesc 19 (67.9) 13 (44.8) 0.08

Values presented as italicized data are considered statistically significant
a Values are presented as the mean ± SD and analyzed by independent samples t test
b Values are presented as the median (25th and 75th percentiles) and analyzed by Mann-Whitney
c Values are presented as the number (%) analyzed by chi-square tests
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(P < 0.05) , anxiety (P < 0.01) , sleep disturbance
(P < 0.01) , HAQ (P < 0.05) , sexua l dysfunct ion
(P < 0.05), and fatigue (Table 3).

Higher WHR, higher BASDAI, and sleep disturbance
predicted fatigue in AS patients

Binary logistic regression indicated that WHR (OR =
1.78, P < 0.05), BASDAI (OR = 1.34, P = 0.01), and sleep

disturbance (OR = 2.35, P < 0.05) were independent pre-
dictors of fatigue in AS patients (Table 4).

Effects of fatigue on quality of life in AS patients

Comparison of non-fatigued patients and fatigued patients in
terms of quality of life was exhibited in Table 5. The occur-
rence of fatigue significantly reduced the quality of life in AS
patients both physically and psychologically.

Discussion

Previous studies have shown that the prevalence of fatigue in
AS patients range from 53 to 65% [8, 21, 22]. As we all know,
this is the first study to investigate that the incidence of fatigue
in AS patients was 48.7% in China. Higher WHR, higher
BASDAI, and sleep disturbance are independent predictors
of fatigue in AS patients. Furthermore, fatigued patients with
AS have worse quality of life than non-fatigued patients with
AS.

Social demographic factors are closely related to fatigue.
Law et al. [1] indicated that female with AS had a significantly
higher ESR and VAS for global fatigue compared with the
male. However, no obvious correlation was found between
gender and fatigue in our study, which may be attributed to
differences in the population included, and 34.4% of women
with AS were unemployed. A study of fatigue status in pa-
tients with rheumatoid arthritis (RA) showed that obesity was
independently associated with fatigue [23]. One intervention
for RA patients was to reduce daily sitting time, which con-
firmed that the WHR of RA patients tended to decrease and
fatigue was relieved [24]. Eder et al. confirmed that obesity is
linked with late-onset psoriasis and psoriatic arthritis (PsA)
[25]. According to our study, we found that WHR has a sig-
nificant correlation with fatigue in AS patients. Our previous
report showed that AS patients who adhered to standard exer-
cise had reduced disease activity and better quality of life,
suggesting that we should encourage AS patients to stick to
take appropriate exercise to keep weight and healthy [26].

Previous studies have demonstrated a correlation between
disease activity and fatigue in AS patients [6, 27]. Alkan et al.
[28] use Multidimensional Assessment of Fatigue (MAF) to
evaluate 110 AS patients and 40 healthy controls, which
showed that the MAF scores of all patients were significantly
correlated with BASDAI. A cohort study also confirmed that
BASDAI is an independent predictor of fatigue severity in AS
patients [10]. In consistent with previous studies, we also
found that BASDAI predicted fatigue in AS patients by FSS
scale.

It has been confirmed that sleep disturbance is common in
rheumatic diseases [29]. In RA patients, sleep disturbance was
moderately correlated to fatigue [30]. In patients with PsA,

Table 3 Correlations between clinical, psychological characteristics
and fatigue in AS patients (N = 150)

Characteristic Fatigue score

r P

Agea 0.135 0.1

Genderb 0.123 0.133

BMIa 0.122 0.138

WHRa 0.071 0.405

Tobacco useb − 0.041 0.617

Alcohol useb − 0.120 0.145

Exercise therapyb − 0.165 0.079

Disease durationa 0.052 0.528

Comorbidityb 0.061 0.461

Hospitalizationb − 0.018 0.824

Family history of goutb − 0.030 0.713

BASFIa 0.247 0.002

BASMIa 0.148 0.071

BASDAIa 0.403 < 0.01

VASa 0.233 0.004

Anxietyb 0.300 < 0.01

Depressionb 0.125 0.128

Sleep disturbanceb 0.371 < 0.01

HAQa 0.228 0.005

ESRa 0.162 0.064

CRPa 0.141 0.121

Sexual dysfunctionb 0.277 0.037

Values presented as italicized data are considered statistically significant
a Values are analyzed by Pearson correlation analysis
b Values are analyzed by Spearman correlation analysis

Table 4 Analysis of logistic regression models in AS patients with
fatigue

Beta Standard error P value Exp (B) (95% CI)

WHR*10 0.58 0.24 0.02 1.78 (1.11, 2.86)

BASDAI 0.29 0.11 0.01 1.34 (1.09, 1.64)
PSQI

Sleep disturbance 0.85 0.40 0.03 2.35 (1.07, 5.12)

WHR waist-to-hip ratio, BASDAI Bath Ankylosing Spondylitis Disease
Activity Index
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poor sleep is associated with fatigue [31]. Sleep disturbance is
prevalent among AS patients [32]. A cross-sectional survey of
281 AS patients showed that 67.6% of the patients had sleep
disturbance [33]. A study in Moroccan found a correlation
between sleep disturbance and fatigue assessed by the fourth
item of Hamilton Anxiety Scale [13]. Our study found that
fatigued AS patients had more sleep disturbance than non-
fatigued AS patients assessed by PSQI. Meanwhile, logistic
regression analysis indicated that sleep disturbance had signif-
icant impacts on fatigue.

Measuring health-related quality of life (HR-QoL) is consid-
ered to be an essential part of the overall assessment of the health
status in AS patients [34]. Previous studies have found that AS
patients had significantly lower quality of life than healthy con-
trols [35]. It should be noticed that fatigued AS patients score
worse both in the domains of the PCS andMCS of SF-36, which
indicated that the quality of life of fatigued AS patients decreased
in many aspects. Schneeberger [11] demonstrated that fatigue
could affect quality of life in AS patients. There have been re-
ported that compared with non-fatigue patients, fatigue patients
showed more significant anxiety, worse physical function, and
lower quality of life [36].We also found that comparedwith non-
fatigued AS patients, fatigued AS patients showed more serious
functional disability and anxiety, which all led to the decline of
patients’ quality of life.

As we all known, this study is the first to explore the fatigue
status and its effects on the quality of life of AS patients in
China. However, we still had several limitations. First, this
study did not provide the details of medication used to treat
AS, such as biological agents. Second, the AS patients were

recruited from a single clinic of rheumatology, and sample
sizes were not large enough; we still need more rigorous re-
search to confirm the results. Third, because this study is a
cross-sectional study, we cannot test the causal relationships
between variables. In the future, studiers can expand the sam-
ple size from multiple centers and take effective intervention
measures to reduce fatigue of AS patients and improve the
quality of life in AS patients.

Conclusion

This is the first cross-sectional study to evaluate the predictors
of fatigue and the effects of fatigue on HR-QoL among pa-
tients with AS in China. The survey indicated that WHR,
BASDAI, and sleep disturbance were independent predictors
of fatigue in AS patients, and the occurrence of fatigue signif-
icantly reduces the quality of life in AS patients physically and
psychologically. Therefore, medical personnel should pay
more attention to AS patients with fatigue and take effective
measures to improve fatigue of AS patients.
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