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Abstract The purpose of this study was to evaluate

the reliability of Chinese version of the ankylosing

spondylitis quality of life questionnaire (ASQoL) for

AS patients. All the enrolled AS patients should fulfill

five questionnaires (BASDAI, BASFI, DFI, BAS-G

and ASQoL) by himself, then the investigators did

physical examination of the patients, fulfilling BASMI.

Physical function has a strong correlation with QoL in

patients with AS. In different disease activity groups,

ASQoL had a correlation with BASFI, especially in

the moderate activity group (c = 0.66, P < 0.0001). All

four questionnaires in entanacept treatment group

improved distinctly on week 6 and 12 comparing to

baseline. There were significantly correlations of

changing between ASQoL and BAS-G, BASDAI and

BASFI after treatment with etanercept in AS patients.

The Chinese ASQoL questionnaire is valuable to

evaluate the activity of AS patients and effect of bio-

logic agent treatment in patients with AS. It is a good

generic instrument to measure QoL in patients with

AS in China.
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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory

disorder of the spine that affects skeletal and extra-

skeletal tissues. AS occurs particularly among young

men in the workforce, and the patients have pain,

morning stiffness and disability, which increase with

duration of the disease. The main results of the disease

are functional disability and decrease in the QoL.

Chamberlain reported that two-third of male patients

had difficulty at work; one-third had social problems,

and up to two-third reported having difficulty with

sexual activity. Reactive depression and frustration

were noted, together with impaired self-esteem and

social skills. Energy related problems are also widely

reported. All these features demote significant effects

the disease on lifestyle [1]. Determination of disabil-

ity and QoL in AS can help the clinician to assess

illness-related suffering and to develop management

strategies.

Health status is a measure of how a person feels and

functions, and includes assessment of the severity of

symptoms, the impact of symptoms and activity limi-

tations on functioning, and the impact of illness on a

person’s ability to participate in life. There are many

different kinds of instruments to evaluate the QoL in

patients with ankylosing spondylitis, such as short
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form-36 (SF-36), the Dougados Gunctional index

(DFI) [2], the health assessment questionnaire for the

spondylarthropathies (HAQ-S) [3], the arthritis impact

measurement scales 2 specific to AS (AS-AIMS2) [4].

But all of them do not inform on the impact of the

condition on QoL. This study adopts the instru-

ment—ankylosing spondylitis quality of life question-

naire (ASQoL), which developed by Doward et al. [5].

This measure adopted the needs-based model that

postulates that QoL is dependent on an individual’s

ability to meet his or her needs. It is a fixed-response

questionnaire that asks endorsement (yes/no) of 18

items related to symptoms, functioning, and disease-

related concern. The ASQoL questionnaire has been

validated in UK and The Netherlands.

The aim of this study was first to evaluate which

factors could affect the physical function and ASQoL

in patients with AS, to determine the relationship be-

tween functional status and ASQoL in a Chinese

population, and to study the reliability and service-

ability of Chinese version of the ankylosing spondylitis

quality of life questionnaire (ASQoL).

Materials and methods

This study was carried out at the third hospital of Sun

Yat-sen University in Guangzhou, People’s Republic

of China between January 2004 and June 2004. Hun-

dred and sixteen AS patients (102 male, 14 female)

who fulfilled the modified New York criteria [6] were

included. Patients with severe concomitant medial ill-

ness were excluded. The trained rheumatologist eval-

uated all patients. Demographics and disease-related

variables were collected.

The physician global assessments of the patients

were done on a visual analog scale (VAS) from 0 (very

well) to 10 (very bad). The global pain was also as-

sessed on a VAS from 0 (no pain) to 10 (maximum

pain). Disease activity was assessed by the BASDAI

(from 0 = no activity to 10 = maximum) [7]. We de-

fined three levels of disease activity. A score of <4

meant mildly active disease, a score of 4–6 indicated

moderate disease activity, and a score of >6 defined

severe disease activity [8, 9]. A metrology index, BA-

SMI (from 0 = the best metrology to 10 = the worst)

was also applied [10]. The same researcher evaluated

all patients.

Physical function was assessed using BASFI (from

0 = very well to 10 = very bad) [11]. Quality of life was

assessed with ASQoL, which contained 18 items. The

original English version of the ASQoL was translated

and adapted to a Chinese version by one bilingual

rheumatologists and one bilingual general specialist.

Then the Chinese version ASQoL was back translated

into English by two other bilingual specialists who had

corrected the mistakes. The translation and back-

translation was done twice. Then the test–retest eval-

uation was done in 20 randomly selected patients. So

the Chinese ASQoL was validated. Each item on the

ASQoL was given a score of ‘‘1’’ or ‘‘0’’. A score of

‘‘1’’ was given where the item was affirmed, indicating

adverse QoL. All item scores were summed to give a

total score or index. Scores could range from 0 (good

QoL) to 18 (bad QoL).

A randomized, double-blind, placebo controlled

trial was designed to investigate whether our Chinese

ASQoL had the similar value in evaluating the result

after treatment with etanercept, an anti-tumor necrosis

factor-afusion receptor protein, compare to other in-

dexes such as BASDAI, BASFI and BAS-G, etc. Only

patients fulfilling the 1984s modified New York criteria

for AS with positive HLA-B27 were included. These

patients were those who had severe disease activity

that was defined by a BASDAI of 4 or greater and

spinal pain of 4 or greater on a 10 cm visual analogue

scale, failed to DMARDs or NSAIDs therapy for at

least 3 months. If the patient was treated with NSA-

IDs, the dose should be stable for at least 4 weeks.

DMARDs treatment was forbidden during the trial

and should be stopped for at least 4 weeks before

baseline. Patients were excluded if they had current

tuberculosis confirmed by chest plain or positive PPD

test, history of malignant disease or multiple sclerosis,

current infection, positive result of HBsAg, anti-HCV

antibody or anti-HIV antibody. Patients were also ex-

cluded if they had signs and symptoms of severe renal,

hepatic, hematological, pulmonary, cardiac, gastroin-

testinal, endocrine or neurological diseases. We also

excluded patients if they had anti-TNF-atreatment

before. Pregnant and lactation women were forbidden

in this trial. All patients provided written informed

consent and the trial were approved by local ethics

committees.

Patients received etanercept 25 mg or placebo twice

weekly by subcutaneous injection during the first

6 weeks and then all patients received etanercept

25 mg (manufactured by Shanghai Zhongxin Parma-

cautical) injection twice a week at the following

6 weeks. The following questionnaires were filled out

at baseline, week 6 and 12: ASQoL, BASDAI, BASFI

and BAS-G.

With the patients’ permission, the blood samples

were taken to determine ESR and hs-CRP. The ESR

was assessed in mm/h using the Westergren method

(normal range 0–20) and hs-CRP in mg/l by the
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enzyme-linked immunosorbent assay method (normal

range 0–6.8).

We performed multiple correlations and multiple

regression analysis to study the data. All statistical

analysis was performed using the SAS 6.12 software

package. Statistical significance was determined at

P < 0.05.

Results

1. The study included 102 males (89%) and 14 (11%)

females with a mean age (mean ± SD) of

31.8 ± 8.8 years. The mean disease duration

(mean ± SD) is 8.8 ± 7.0 years. All the patients

fulfilled the questionnaires by themselves, and the

mean scores of clinical, functional and laboratory

measures, including BASDAI, BASFI, BASMI,

BAS-G, Pain-VAS, ASQoL, ESR and hs-CRP, are

listed in Table 1.

2. Positive response to each item of the ASQoL was

listed in Table 2. Among the 18 items of ASQoL,

fatigue, pain and depression got the highest scores.

The positive of them are 94 (81.0%), 81 (69.8%)

and 69 (59.5%), respectively.

3. The correlation between these indexes.

Both of the scores of BASFI and ASQoL correlated

significantly with BASDAI, BASMI, BAS-G, Pain-

VAS as well as with laboratory parameters including

ESR and hs-CRP (Table 3). Pearson’s correlation

analysis demonstrated that the strongest factors cor-

relating with physical function were the score of AS-

QoL, BASDAI and Pain-VAS, and the strongest

factors correlating with QoL were the score of BASFI,

Pain-VAS and BASDAI.

Multiple regression models were constructed to

identify variables associated with physical function and

ASQoL. In the first model, the BASFI as dependent

variable and the clinical and laboratory measures as

explanatory variables revealed three contributing

variables (ASQoL, BASMI and BASDAI), signifi-

cantly explaining 66% of the total variance of the

physical function (Table 4). The strongest predictive

variable was the ASQoL score. In the second model,

the ASQoL as dependent variable and the clinical and

laboratory measures as explanatory variables revealed

only one variable (BASFI), significantly explaining

59% of the total variance of the physical function

(Table 5).

4. To evaluate the correlation between ASQoL and

other indexes in different active AS patients

According to the BASDAI scores, we divided the

patients into three groups: mildly active group

Table 1 Mean score of functional indexes, QoL and laboratory
measures of 116 patients with AS

Measurement Mean SD Range

BASDAI 3.92 2.10 0–10
BASFI 2.35 2.54 0–10
BASMI 3.92 2.50 0–10
BAS-G 4.47 2.50 0–10
Pain-VAS 4.82 2.47 0–10
ASQoL 7.99 4.77 0–18
ESRa 44.0 35.9 0–20
Hs-CRPa 18.6 15.2 0–6.8

a In this study we collected 65 samples for ESR and 71 samples
for Hs-CRP

Table 2 Positive responses to each item of ASQoL in 116
patients with AS

Items Positive (%)

1. My present condition limits the
places I can go

54 (46.6)

2. I am sometimes suffered so much that
I really feel like to crying

43 (37.1)

3. I feel hard to get dressed 34 (29.3)
4. It is difficult for me to do my housework 51 (44.0)
5. I cannot get asleep 42 (36.2)
6. I cannot join in the activities with

my friends/family
26 (22.4)

7. I feel tired all day 55 (47.4)
8. I have to stop what I am doing to rest 67 (57.8)
9. I suffer from unbearable pains 60 (51.7)
10. It takes me a long time to get going

in the morning
28 (24.1)

11. I cannot even do my housework 12 (10.3)
12. I get tired easily 94 (81.0)
13. I am often feeling frustrated 54 (46.6)
14. I feel painful all the time 81 (69.8)
15. Because of this, I miss lots of opportunities 67 (57.8)
16. I have difficulty in washing my hair 22 (19.0)
17. My condition gets me down 68 (58.6)
18. I worried if I am disappointing others 69 (59.5)

Table 3 The multiple correlation coefficients between BASFI
and other measurements, ASQoL and other measurements

Measurement BASFI ASQoL

BASDAI c = 0.71** c = 0.66**
BASFI c = 1 c = 0.74**
BASMI c = 0.51** c = 0.37*
BAS-G c = 0.63 ** c = 0.64**
Pain-VAS c = 0.67** c = 0.67**
ASQoL c = 0.74** c = 1
Hs-CRP c = 0.38* c = 0.34*
ESR c = 0.39* c = 0.44*

*P < 0.05, **P < 0.0001
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(n = 61), moderate disease group (n = 36) and severe

disease group (n = 19). We performed multiple corre-

lations to the variables (Table 5). In the first group, the

ASQoL had a correlation with ESR, BAS-G, BAS-

DAI, and BASFI. In the second group, the ASQoL

only had a correlation with BASFI. In the last group,

ASQoL had a correlation with BASFI, Pain-VAS, and

BASMI. It showed no matter what extent of the dis-

eases activities were, ASQoL had a correlation with

BASFI.

5. Value of ASQoL on evaluating the effect after

3 months treatment with etanercept.

In this trial 43 AS patients, 40 males and 3 females,

were included. Twenty-one patients were distributed to

entanercept group and 22 to placebo group random-

izedly. Forty-one of them completed the trial and two

were lost in the last visit because of compliance.

Figure 1 compared the change of the questionnaires

after treatment with entanercept between the enta-

nercept and placebo groups. We could see that on the

beginning of treatment the questionnaires between

groups had no significant difference. And on week 6

the scores of entanercept group were markedly better

than those of placebo group in all four questionnaires.

On week 12 BAS-G and BASFI scores of entanercept

group were still better than those of placebo group.

Figure 2a, b showed changes of questionnaires

within individual group after treatment with etanercept

or placebo. In entanercept group all four question-

naires improved distinctly on week 6 and 12 comparing

to baseline. In placebo group BAS-G and BASDAI

score improved significantly after 6-week placebo

therapy but BASFI and ASQoL score did not, and on

week 12 all four questionnaires improved markedly

comparing to baseline.

The correlation of changing between ASQoL and

BAS-G, BASDAI and BASFI three indexes after

treatment with etanercept or placebo in AS patients

(Table 6).

Discussion

Patients suffering from chronic pain syndromes may

have distress, negative feelings, and dissatisfaction in

many aspects of life. According to our results of pa-

tients with AS, fatigue (81.0%), pain (69.8%) and

depression (59.5%) get the highest score among the

eighteen questions in ASQoL questionnaire (Table 2).

In another study, Ward MM identified aspects of

health-related quality of life in 175 patients with AS.

Of the 23 quality of items, the most prevalent concerns

involved stiffness, pain, fatigue and poor sleep. The

scores of fatigue, pain and distress are 62.4, 83.1 and

28.7%, respectively [15]. The aspect of fatigue and pain

also got high scores. Pain and fatigue were recognized

as major health concerns for patients with AS, and our

study confirms that almost 70% patents are affected by

this symptoms. In addition, more than 80% patients

have problem with fatigue. Depression has been

established as a common reaction to rheumatoid

arthritis and has been investigated among people with

other forms of arthritis. No evidence was found to

support the stereotype of the ‘‘typical’’ ankylosing

spondylitis patient as being less depressed than people

with other forms of arthritis [12]. So the depression in

patients with AS is not uncommon. Whether these

patients in depression will have problems with social

interactions need further studies.

In this study, the wide ranges of the scores of the

disease-related variables reflect the broad spectrum of

our population with AS. The regression modes suggest

that QoL(ASQoL score), activity of the disease

(BASDAI score) and metrology (BASMI score) are

the main factors associated with physical function in

AS, and physical function is the main factor associated

Table 4 Multiple regression analysis with the BASFI as depen-
dent variable and the clinical and laboratory measures as inde-
pendent variables

Variable BASFI

t b P

ASQoL 5.17 0.21 0.0001
BASMI 3.73 0.22 0.0003
BASDAI 2.68 0.37 0.009
BAS-G 0.76 0.07 0.448
Pain-VAS 0.09 0.01 0.933

R2 = 66%

Table 5 Multiple regression analysis with the ASQoL as
dependent variable and the clinical and laboratory measures as
independent variables

Variable ASQoL

t b P

BASFI 5.17 0.91 0.0001
BASMI –0.23 –0.03 0.82
BASDAI –0.02 –0.005 0.98
BAS-G 1.86 0.33 0.07
Pain-VAS 1.80 0.43 0.07

R2 = 59%
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with QoL (Table 4). The study in Spanish also showed

activity of the disease and metrology are main factors

associated with physical function [13]. The same con-

clusion can get from these two studies: metrology index

associated with physical function in AS. BASMI can

assess accurately axial status that was regarded as

cervical, dorsal and lumbar spine, hips and pelvic soft

tissue, and define clinical significant changes in spinal

movement. And it usually takes several minutes to ask

the patients to answer the questionnaires when clini-

cians see patients. So it should be first recommended to

adopt to reflect indirectly the physical function status

in AS in China mainland.

There have been few studies suggesting a relation-

ship between QoL and functional status in AS patients

[14–16]. The study in Turkey showed the most impor-

tant determinants in self-reported QoL were the levels

of functional disability and disease activity [17]. In our

study, no matter what the extent of the diseases activity

are, ASQoL has a correlation with BASFI (Table 7),

which is accordant to the former study in Turkey. But

our results also showed that ASQoL was less influ-

enced by disease activity. It is inconsistent with the

former results. Some factors should be considered:

firstly, quality of life status was assessed with the

Turkish version of Nottingham health profile (NHP) in

the Turkey study. We adopted the ASQoL as an index.
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The NHP focuses predominantly on symptoms

(impairment) and functioning (disability). It does not

inform on the impact of the condition on QoL. Our

results also showed functional disability had a corre-

lation with disease activity. Quality of life takes ac-

count of the effect of impairments and disability on the

patient in addition to other influences including per-

sonality, social and physical environment, economic

resources, and cultures. The ASQOL is specific to AS

and adopts the needs-based model, which postulates

that QoL is dependent on an individual’s ability to

meet his or her needs. The measure is shown to be

superior to the NHP in terms of relevance of its con-

tent to patients and its psychometric properties. Sec-

ondly, a selection bias must be considered. There were

a small proportion of patients with concomitant

peripheral arthritis comparing with the number of the

patients who only have axial involvement. One study

recently reported that disease activity measured by the

BASDAI was higher in patients with concomitant

peripheral disease compared with patients with disease

restricted to the axial skeleton [18]. And if we take the

total patients as a whole integrity, the results showed

that BASFI, Pain-VAS and BASDAI were more sig-

nificantly related QoL (Table 3). So whether the QoL

is influenced by the disease activity is not sure. It needs

further study.

Levels of acute-phase reactants (erythrocyte sedi-

mentation rate or C-reactive protein level) are ele-

vated in only a limited number of patients with AS. A

normal value for acute phase reactants does not rule

out active disease. The discriminative power of ESR

and Hs-CRP does not comprehensively represent the

disease process in AS. There was some evidence for an

association of ESR and CRP with disease activity in

AS [19]. And recent studies concluded that neither

CRP nor ESR was superior in assessing disease activity

[9, 19]. Another study in Turkey showed clinical mea-

sures of disease activity and functional disability cor-

related more with CRP than with ESR [17]. In our

study, although we used the high sensitive method that

could detect lower lever concentration of CRP, both

physical function and QoL correlated more with ESR

than with HS-CRP. It still needs further study by

increasing the sample numbers.

There have been only two reports studying the value

of ASQoL on evaluate the efficacy after treating with

biologic agents in AS patients, one about etanercept

[20] and the other about anakinra [21 ], an interleukin

1 receptor antagonist. In the two open studies, there

were significant improvements of ASQoL after treat-

ing with biologic agents, as well as other functional and

disease activity indexes, such as BASFI and BASDAI,

laboratory measures reflecting inflammation (ESR and

CRP), and radiographic evidence of enthesitis such as

MRI of spine and sacroiliac joints. In our randomized

controlled trial, ASQoL improved significantly in eta-

nercept group compare to placebo group at week 6.

And at week 12 ASQoL improved significantly in both

groups. That proved the above conclusions. Besides,

Table 6 Correlation analysis results of changing between ASQoL and the other three indexes before and after treatment with
etanercept or placebo in AS patients

Variable Baseline and week 6
(etanercept group)

Baseline and week 6
(placebo group)

Baseline and week 12
(etanercept group)

Baseline and week 12
(placebo group)

Coefficient P value Coefficient P value Coefficient P value coefficient P value

BAS-G 0.432 0.051 0.128 0.571 0.532 0.013 0.637 0.003
BASFI 0.402 0.072 0.273 0.218 0.512 0.018 0.708 0.000
BASDAI 0.447 0.042 0.044 0.847 0.623 0.003 0.884 0.000

Table 6 accessed which index changing ASQoL was correlated significantly with in the other three indexes after treatment with
entanercept or placebo groups. The results showed in the entanercept group on week 6, improvement of ASQoL had significant
positive correlation with the improvement of BASDAI, and it had similar correlative trend with BAS-G and BASFI but without
statistical significance. On week 12 improvement of ASQoL had significant positive correlation with the improvement of the other
three indexes. While in placebo group on week 6, changing of ASQoL had no significant correlation with the other indexes. And on
week 12 after additional 6-week entanercept therapy, improvement of ASQoL was significantly correlative with the other three indexes

Table 7 The correlation between ASQoL and other indexes in
different extent of disease activity

ASQoL

BASDAI <4 BASDAI 4–6 BASDAI >6

BASDAI c = 0.45* c = 0.07 c = 0.41
BASFI c = 0.44* c = 0.66** c = 0.65*
BAS-G c = 0.53** c = 0.35 c = 0.35
Pain-VAS c = 0.51* c = 0.14 c = 0.62*
BASMI c = 0.13 c = 0.20 c = 0.46*
Hs-CRPa c = 0.20 c = 0.31 c = 0.34
ESR*** c = 0.54* c = 0.27 c = 0.51

*P < 0.05, **P < 0.0001, a the samples of ESR and HS-CRP in
each group is 36 and 29, 22 and 22, 13 and 14, individually
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BASDAI and BAS-G showed significant difference at

week 6 in placebo group while ASQoL and BASFI did

not. It suggested that the two front indexes were

influenced by other subjective factors more and maybe

ASQoL was better to evaluate the efficacy.

In conclusion, physical function and ASQoL of

patients with AS are damaged in a significant way.

Quality of life, physical function and disease activity

improved markedly after biologic agent therapy and the

physical function index and QoL index were influenced

by subjective factors less than disease activity indexes.

Trying to maintain physical activity can increase QoL in

patients suffering from AS. If the clinicians can pay

more attention on maintaining physical activity, the

ultimate goal of health care that is to increase QoL in

patients suffering from AS can be made. The ASQoL

may be used as generic instruments to measure health-

related QoL in patients with AS. Our translated

Chinese ASQoL questionnaire is a reliable and useful

instrument to evaluate the physical function and the

quality of life (QoL) in patients with AS in China.
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