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The Influence of Illness and Variables Associated with
Functional Limitations in Chinese Patients with
Ankylosing Spondylitis
LAI-SHAN TAM, KIT-YEE CHAN, and EDMUND K. LI

ABSTRACT. Objective. To assess the effect of illness and the functional outcome of Chinese patients with ankylos-
ing spondylitis (AS), and to identify variables associated with a poor functional outcome.
Methods. A cross-sectional study was performed in 314 patients with AS who participated in a postal
survey on the effects of illness on work capacity, functional limitations, and explanatory variables.
Functional limitations were assessed using the Bath AS Functional Index (BASFI). Explanatory vari-
ables included sociodemographic characteristics and clinical features. Linear regression analyses were
performed to identify variables associated with functional impairment.
Results. The mean ± standard deviation (SD) age of the patients was 44 ± 11 years, with a mean dis-
ease duration of 19 ± 11 years. The median BASFI was 3 (IQR 1.0–5.3). Twenty-three percent report-
ed AS-related work disability after a median of 11 (IQR 2–17) years. Multivariate analysis identified
low family income, education level, disease duration, Bath AS Disease Activity Index (BASDAI) score,
and patient’s global score as factors associated with functional impairment. In the subgroup of patients
with disease duration < 20 years, low monthly income, juvenile onset, and high patient global score
were associated with functional impairment; whereas in the subgroup of patients with disease duration
≥ 20 years, less education, longer disease duration, and history of peripheral joint pain were associat-
ed with functional impairment. BASDAI was associated with functional impairment in both subgroups.
Conclusion. AS in Chinese patients had significant social and economic impact. Poor socioeconomic
background, long disease duration, and high disease activity level were associated with functional
impairment. (First Release Mar 1 2007; J Rheumatol 2007;34:1032–9)
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Ankylosing spondylitis (AS) is a seronegative spondy-
loarthropathy that mainly affects the vertebrae and the periph-
eral joints. The disease is diagnosed in young adults and leads
to severe functional disability and loss of work capacity1-5.
The prevalence of AS in Chinese is about 0.2%–0.3%, similar
to that in Caucasians6,7. Data on clinical features and AS in the
Chinese population are few8-10. The report on 370 patients
with AS in China found a lower prevalence of iritis, hip, and
other peripheral joint involvement in Chinese compared with
Caucasians8. Whether differences in the clinical features
would affect the functional outcome in Chinese patients with
AS had never been explored.

Functional outcome has been shown to be the most impor-
tant predictor of total costs in AS2. With the advance in using
tumor necrosis factor (TNF) blockers for the treatment of AS,
it is important to determine why some patients have a poor
functional outcome in order to identify the best candidates for
this costly treatment. Factors associated with increasing func-
tional limitations in AS included older age1,11-14, longer dis-
ease duration14,15, higher disease activity in terms of the Bath
AS Disease Activity Index (BASDAI)16,17, history of periph-
eral arthritis18-21, total hip arthroplasty12,21, and smok-
ing13,15,17,22. Other potential risk factors that are more contro-
versial include whether male21 or female23 and young age at
onset of AS14,18 or late onset (age ≥ 30)21. Lower education
level1,14,15,23, lower income status14, delay in diagnosis12,14,
familial AS15,24, history of iritis21, and comorbid medical con-
ditions15 are associated with poorer functional outcome.

A potential reason for discrepant results among prior
studies may be heterogeneity in the patients examined. In par-
ticular, risk factors for functional limitation may differ with
the duration of AS. A recent study on longstanding AS (dis-
ease duration ≥ 20 yrs) reported that functional limitations are
greater among those with a history of more physically
demanding jobs, more comorbid conditions, and among
smokers, and are less severe among those with higher levels
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of education and a family history of AS15. Since the authors
believed that functional limitations in longstanding AS may be
more closely related to spinal fusion and longterm structural
damage, symptoms or inflammation were not assessed, although
other reports have shown that patients with AS could have per-
sistent active disease despite prolonged disease duration19,25.

The functional outcome and impact of disease in Chinese
patients with AS had never been studied. Our objectives
included the following: (1) to assess the influence of AS on
Chinese patients and their functional outcome; (2) to identify
explanatory variables of a poor functional outcome; and (3) to
compare the explanatory variables for poor functional out-
come in patients with early and longstanding AS.

MATERIALS AND METHODS
Patients. A survey was mailed to subjects registered in the Hong Kong AS
Association and the Hong Kong B27 Association. Members of these associa-
tions are patients with AS diagnosed by rheumatologists or medical practi-
tioners. A special questionnaire to elicit patients’ demographic, clinical, cur-
rent disease state based on the core set of outcome measures proposed by the
ASsessments in AS Working Group (ASAS)26, including self-assessment of
current pain (total pain in the spine due to AS) and global health state on a
visual analog scale using a scale of 0 (no pain or disease inactive) to 10 (max-
imal pain or very active disease), and measurement of disease activity and
functional ability using the BASDAI and the Bath AS Functional Index
(BASFI), respectively27,28. Patient representatives from the AS associations
were involved in the design of the questionnaire and they proposed that com-
mon symptoms included spinal pain (neck, back, or lower back pain), hip
pain, and knee pain, but other joints (finger, wrist, elbow, shoulder, ankle, and
toe) could also be involved. The questionnaire included all those symptoms
as suggested, but it was grouped by the investigator during the data analysis.
The last few joints were grouped together under the category of peripheral
joint pain, which included finger, wrist, elbow, shoulder, knee, ankle, and toe.

Work capacity was also assessed. Individuals were considered to have
AS-related work disability if they were ever on either temporary or permanent
work disability resulting from AS. The questionnaire was mailed in
November 2004. The overall response rate was 48% and 314 questionnaires
were included in the analysis.

A validation cohort was also surveyed and consisted of 70 AS patients
with diagnosis confirmed by the treating physician. The validation cohort was
recruited from the rheumatology clinic of the Prince of Wales Hospital. This
group was completely separate from the survey sample.

Ethical approval for the study was given by the ethics committee of the
Chinese University of Hong Kong and informed consent was obtained from
patients when they completed and returned the questionnaires.
Explanatory variables. The explanatory variables considered for association
with functional limitations were social and demographic characteristics
including age, sex, education level, current family income, and smoking sta-
tus (current, former, or nonsmoker). AS-related variables included age at
symptom onset, juvenile-onset AS (age < 16), late-onset AS (age ≥ 30), delay
in diagnosis, duration of AS since symptom onset (including spinal pain, hip
pain, or peripheral joint pain), history of AS in a first-degree relative, and his-
tory of iritis and total hip arthroplasty. In addition, we explored whether
comorbid medical conditions and different symptoms (spinal pain, hip pain,
or peripheral joint pain) at disease presentation or ever would affect the func-
tional outcome. We also computed disease activity using the BASDAI score
and the patient’s assessment of disease severity including pain and patient
global score. After assessing the explanatory variables for poor functional
outcome, the group was divided according to the disease duration into early
AS (disease duration < 20 yrs) and longstanding AS (disease duration ≥ 20
yrs) in order to compare whether the explanatory variables were different
between the 2 groups using the same analytic strategy.

Statistical analysis. Comparisons between the validation cohort and total
cohort of patients with AS for demographic and clinical characteristics were
performed using descriptive statistics and parametric and nonparametric tests,
as appropriate. Since the value of the BASFI score was not normally distrib-
uted, association between potential risk factors and the BASFI were tested
using Mann-Whitney U-tests (for categorical variable) or Spearman’s corre-
lations (for continuous variables). Variables with p values < 0.05 in the uni-
variate analysis were entered into linear regression analysis using the loga-
rithmic transformed BASFI score as the dependent variable. All hypotheses
were 2-tailed, and p values < 0.05 were considered significant. Analyses were
performed using SPSS for Windows, version 10.0, 2000 (SPSS Inc., Chicago,
IL, USA).

RESULTS
Sociodemographic data. The validation cohort was similar to
the rest of the cohort with respect to age, age at disease onset,
sex, and BASFI score (Table 1).

Table 1 summarizes the sociodemographic and clinical
data of the whole group. All the 314 patients were ethnic
Chinese. The mean age ± standard deviation (SD) of the
responders was 44 ± 11 (range 19–85) years, with a male to
female ratio of 3 to 1. Thirty percent were single and 70%
were married/divorced/widowed. The education level was pri-
mary or below in 14%, secondary in 57%, university or above
in 29%. Current total monthly family income was HK$10,000
(equivalent to US$1282) or below in 40% of patients. The
demographic data of the nonresponders were similar to those
of the responders, with a mean age of 42 ± 9 and a male to
female ratio of 3 to 1.
Clinical data. The diagnosis of AS was made by a rheumatol-
ogist in 51% of individuals, an orthopedic surgeon in 33%, a
generalist in 10%, and an ophthalmologist in 6%. The mean
age at onset of disease was 24 ± 9 years. Fourteen percent
were considered to have juvenile-onset AS, and 32% late-
onset. The mean duration of disease since symptom onset was
19 ± 11 years, and 37% of patients had longstanding AS.

Family history was present in 21% of the patients. The
most common symptom at presentation was spinal pain
(74%), followed by hip pain (21%) and peripheral joint pain
(5%). The most common symptom ever was also spinal pain
(90%), followed by hip pain (84%) and pain in the peripheral
joints (62%). Six percent of patients had total hip arthroplas-
ty. Iritis was the only common extraarticular manifestation,
with a prevalence of 39%. Comorbid conditions occurred in
52% of patients; the most common conditions included hyper-
tension (18%), peptic ulcer (11%), depression (6%), spinal
injury (5%), chronic bronchitis (5%), and osteoporosis (5%).
The prevalence of inflammatory bowel disease was 2.5%.
Patients with psoriasis belonged to another patient group sep-
arate from the AS patient groups, and therefore would not par-
ticipate in this trial. Twenty-nine percent were smokers and
14% were current smokers.

The mean pain score was 4.8 ± 2.6 and mean patient’s
global score 4.8 ± 2.3. The mean BASDAI score was 4.3 ± 2.0
whereas the median BASFI was 3.0 (1.0–5.3).

Nonsteroidal antiinflammatory drugs were the most com-
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monly used drugs in this group of patients (66%), followed by
cyclooxygenase-2 inhibitors (20%). Disease modifying
antirheumatic drugs were seldom used (sulfasalazine 18%,
methotrexate 5%, pamidronate 2%, TNF blockers 2.7%, and
thalidomide 1%).
Burden of illness. Eighty-two percent of the patients were
fully mobile, 17% required assistance with canes, and 1%
were wheelchair-bound.

Sixty-eight percent were employed at the time of the sur-
vey. Among the 23% who reported AS-related work disabili-
ty, 7% had retired prematurely, 15% were unemployed
because of the disease, and 1% were on sick leave. The unem-
ployment rate was 2–6 times higher compared with the age-
and sex-matched general population in Hong Kong (Table 2).
Patients were unable to work due to AS after a median of 11
(2–17) years. Before the onset of the disease, 10% were pro-
fessionals, 57% technicians, 28% clerks, 3% homemakers,
and 2% students.

The sample comprised patients at all levels of disease

severity measured by either BASDAI or BASFI (Table 3).
Work capacity decreased in a similar fashion, with increasing
severity on both measures. Similarly, work capacity was lower
for patients with more severe disease, but functional disabili-
ty appeared to have an earlier effect than disease activity. Age
and disease duration appeared to be related to function, but
not to disease activity. Employed patients had a slightly lower
mean BASDAI score (4.2 ± 2.0 vs 4.7 ± 2.0; p = 0.054) and a
significantly lower median BASFI score [2.0 (0.8–4.2) vs 4.1
(2.7–7.6); p < 0.001] compared to patients who were unem-
ployed.

Explanatory variables associated with BASFI scores for the
whole group (n = 314)

In univariate analyses, BASFI score increased with age, dis-
ease duration from symptom onset, delay in diagnosis, and
disease activity (BASDAI score, patient pain and patient glob-
al scores) (Table 4). BASFI score was significantly higher in

Table 1. Demographic, social and clinical data of AS study subjects (n = 314) and the validation cohort (n = 70).

Variable AS Subjects Validation Cohort
(n = 314) (n = 70)

Age, mean ± SD yrs 44 ± 11 41 ± 11
Male, n (%) 239 (76) 53 (76)
Marital status, n (%)

Single 94 (30)
Married/divorced/widowed 220 (70)

Family monthly income ≤ HK$ 10,000, n (%) 126 (40)
Education level, mean ± SD yrs 11 ± 5
Age at symptoms onset, mean ± SD yrs 24 ± 9 26 ± 9
Juvenile onset (age < 16), n (%) 44 (14)
Late onset (age ≥ 30), n (%) 101 (32)
Delay in diagnosis, median (IQR) yrs 2 (0–8)
Disease duration, mean ± SD yrs 19 ± 11
Longstanding AS (disease duration ≥ 20 yrs), n (%) 115 (37)
Family history of AS, n (%) 66 (21)
Symptoms at presentation, n (%)

Spinal pain 232 (74)
Hip pain 66 (21)
Peripheral joint pain 16 (5)

Symptoms ever, n (%)
Spinal pain 283 (90)
Hip pain 264 (84)
Peripheral joint pain 195 (62)

BASDAI score, mean ± SD 4.3 ± 2.0
BASFI score, median (IQR) 3.0 (1.0–5.3) 2.6 (1.0–4.9)
Patient pain score (VAS 0–10), mean ± SD 4.8 ± 2.6
Patient global score (VAS 0–10), mean ± SD 4.8 ± 2.3
Total hip arthroplasty, n (%) 19 (6)
Iritis, n (%) 123 (39)
Comorbid diseases, n (%) 163 (52)
Smoking status, n (%)

Ever 91 (29)
Current 43 (14)
Never 223 (71)

VAS: visual analog scale.
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patients with comorbid diseases (p = 0.01) and lower month-
ly family income (p < 0.001), and negatively correlated with
the number of education years (Tables 4 and 5). Patients who
had hip (p = 0.03) and peripheral joint pain (p = 0.01) were
also associated with a higher BASFI score (Table 5).

BASFI scores were similar between men and women,

single and married, smokers and nonsmokers, and in patients
with and without family history, iritis or total hip replacement.
BASFI scores were not associated with the age at symptom
onset, although there was a trend suggesting that patients with
juvenile-onset AS fared slightly worse (p = 0.057). The symp-
toms at presentation also did not correlate with the BASFI
score (Tables 4 and 5).

Based on the results from the univariate analysis, age, dis-
ease duration from symptom onset, delay in diagnosis, BAS-
DAI score, patient pain and patient global scores, comorbid
diseases, monthly family income, years of education, and hip
and peripheral joint pain ever were considered as potential
risk factors in the multivariate model.

In the multivariate analysis, BASFI scores were signifi-
cantly associated with low monthly family income, education
level, disease duration from symptom onset, BASDAI score,
and patient global score (Table 6), and accounted for 43.1% of
the variation (r-squared) seen in BASFI.

Table 2. Unemployment rate in patients with AS compared to the general population in Hong Kong (HK).

Age Groups
≤ 29 30–39 40–49 50–59 ≥ 60 Overall

Overall
AS (%) 19.0 17.0 30.7 45.0 28.0 32.0
HK population (%) 6.9 4.9 6.5 8.7 5.9 6.8

Male
AS (%) 27.7 17.5 26.5 50.0 22.2 33.5
HK population (%) 9.1 5.6 6.7 9.4 6.5 7.8

Female
AS (%) 0 15.8 47.6 29.4 30.0 28.0
HK population (%) 4.8 4.1 6.2 7.4 3.2 5.6

Table 3. Work capacity by severity of disease (n = 314).

Disease Severity Groups
BASDAI

≤ 3 > 3–4 > 4–5 > 5–6 > 6–7 > 7 Sample

Distribution, n (%*) 100 (31.9) 55 (17.6) 60 (18.9) 49 (15.6) 32 (10.3) 18 (5.6) 314 (100)
Median BASFI score 1.0 (0.3–2.4) 2.3 (1.0–4.0) 3.4 (1.9–5.2) 4.1 (2.6–6.1) 5.8 (3.7–8.0) 6.3 (4.3–8.7) 3.0 (1.0–5.3)
Age, yrs 45 ± 12 43 ± 11 42 ± 11 44 ± 11 46 ± 12 47 ± 12 44 ± 11
Age < 65, n (%†) 97 (97.0) 53 (96.2) 48 (98.2) 47 (95.7) 30 (93.5) 17 (94.1) 303 (96.5)
Disease duration, yrs 18 ± 11 19 ± 11 18 ± 10 19 ± 11 18 ± 13 20 ± 10 19 ± 11
Working, n (%†) 70 (70.0) 42 (75.5) 40 (66.7) 32 (66.0) 19 (58.1) 10 (52.9) 212 (67.5)

BASFI
≤ 3 > 3–4 > 4–5 > 5–6 > 6–7 > 7 Sample

Distribution, n (%*) 166 (52.7) 41 (13.1) 30 (8.9) 19 (6.1) 18 (5.8) 42 (13.4) 314 (100)
Median BASFI score 3.4 ± 1.8 4.8 ± 1.4 5.2 ± 1.5 5.7 ± 1.8 5.7 ± 1.5 6.0 ± 1.9 4.3 ± 2.0
Age, yrs 43 ± 11 43 ± 12 47 ± 11 45 ± 10 42 ± 11 49 ± 13 44 ± 11
Age < 65, n (%†) 161 (97.0) 41 (100) 29 (96.3) 19 (100) 18 (100) 37 (88.1) 303 (96.5)
Disease duration, yrs 18 ± 10 17 ± 12 22 ± 13 19 ± 10 16 ± 10 23 ± 13 19 ± 11
Working, n (%†) 135 (81.2) 24 (58.5) 17 (57.1) 12 (63.2) 13 (72.2) 13 (31.0) 212 (67.5)

%* = % of the whole group of 314 patients. %† = % of the subgroup of patients. BASDAI: Bath AS Disease Activity Index; BASFI: Bath AS Functional
Index.

Table 4. Correlations of the BASFI with continuous explanatory variables
for the whole group (n = 314).

Variables r p

Age, yrs 0.19 0.001
Years of education –0.30 0.000
Age at symptom onset, yrs –0.03 0.61
Disease duration from symptoms onset, yrs 0.18 0.002
Delay in diagnosis, yrs 0.12 0.04
BASDAI score 0.58 0.000
Patient pain score 0.51 0.000
Pateint global score 0.50 0.000
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To determine whether the risk factors differ for early AS
and longstanding AS, the analysis was repeated in the 2 sub-
groups of patients.

Explanatory variables associated with BASFI scores for the
subgroups

Early AS (n = 115). In univariate analyses, BASFI score for
early AS increased with disease activity [BASDAI score (r =
0.62, p < 0.001), patient pain (r = 0.60, p < 0.001), and patient
global scores (r = 0.60, p < 0.001)]. BASFI score was signifi-
cantly higher in patients with poor socioeconomic status as
reflected by the lower monthly family income [3.8 (1.8–6.8)
vs 1.6 (0.6–3.8); p < 0.001] and negatively correlated with the

number of education years (r = –0.29, p < 0.001). Patients
with juvenile-onset AS [4.0 (3.4–6.2) vs 2.3 (0.8–4.7); p =
0.04] or who had a history of smoking [3.5 (1.0–5.6) vs 2.1
(0.8–4.2); p = 0.04] were also associated with a higher BASFI
score. All these were considered as potential risk factors in the
multivariate model.

In the multivariate analysis, BASFI scores for patients with
early AS were significantly associated with low monthly fam-
ily income, BASDAI and patient global score, and patients
with juvenile-onset AS (Table 6), and accounted for 50.6% of
the variation (r-squared) seen in BASFI.
Longstanding AS (n = 199). In univariate analyses, BASFI
score for longstanding AS increased with age (r = 0.24, p =
0.009), disease duration (r = 0.26, p = 0.004), and disease

Table 5. Association of the BASFI with the categorical explanatory variables for the whole group (n = 314).

Variable BASFI, Median (IQR)

Sex Male 2.9 (1.1–5.0) Female (2.9 (0.9–5.7)
Marital status Single 3.1 (1.0–5.7) Married/divorced/widowed 2.8 (1.0–5.0)
Family monthly income ≤ HK$ 10,000, 3.8 (1.9–6.7) > HK$ 10,000, 2.0 (0.8–4.3)*

Yes No
Juvenile onset (age < 16) 3.8 (1.7–5.7) 2.7 (1.0–5.0)
Late onset (age ≥ 30) 2.8 (1.5–5.2) 2.9 (1.0–5.1)
Total hip replacement 5.6 (3.6–7.9) 4.4 (2.9–7.9)
Iritis 3.3 (1.5–5.1) 2.7 (0.8–5.1)
Comorbid diseases 3.4 (1.6–5.3) 2.4 (0.8–4.7)*
Family history of AS 2.6 (0.9–4.8) 2.9 (1.1–5.3)
Symptoms at presentation

Spinal pain 2.6 (1.0–5.0) 3.5 (1.4–5.7)
Hip pain 3.5 (1.6–5.8) 2.6 (1.0–5.0)
Peripheral joint pain 3.8 (0.8–5.2) 2.9 (1.0–5.1)

Symptoms ever
Spinal pain 2.9 (1.1–5.2) 2.7 (0.5–5.0)
Hip pain 3.2 (1.2–5.6) 1.7 (0.6–3.8)*
Peripheral joint pain 3.4 (1.3–5.7) 2.2 (0.9–4.0)*

Smoking Ever 3.3 (1.3–5.0) Current 3.0 (1.0–5.0) Never 2.8 (1.0–5.1)

* p < 0.05 by Mann-Whitney U–test.

Table 6. Multivariate regression analyses of risk factors associated with BASFI scores.

Explanatory variables for the whole group (n = 314) Beta 95% CI p

Low monthly family income (< HK$ 10,000) –0.113 –0.284, –0.028 0.017
Education, yrs –0.141 –0.037, –0.007 0.003
Disease duration from symptoms onset, yrs 0.131 0.003, 0.013 0.004
BASDAI score 0.441 0.112, 0.187 0.000
Patient global VAS 0.161 0.015, 0.080 0.005

Explanatory variables for early AS (n = 199)
Low monthly family income (< HK$ 10,000) –0.186 –0.409, –0.113 0.001
BASDAI score 0.463 0.114, 0.203 0.000
Patient global VAS 0.247 0.033, 0.11 0.000
Juvenile onset –0.119 –0.594, –0.043 0.024

Explanatory variables for long-standing AS (n = 115)
Education, yrs –0.233 –0.054, –0.012 0.003
Disease duration from symptoms onset, yrs 0.227 0.006, 0.031 0.003
BASDAI score 0.417 0.086, 0.188 0.000
Peripheral joint pain ever 0.195 0.057, 0.472 0.013
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activity [BASDAI score (r = 0.49, p < 0.001) and the patient
pain (r = 0.31, p = 0.001) and patient global scores (r = 0.33,
p < 0.001)]. BASFI score was significantly higher in patients
who were single [4.4 (2.8–8.0) vs 33 (15–51); p = 0.025], and
negatively correlated with the number of education years (r =
–0.32, p < 0.001). Patients who had peripheral joint pain at
disease onset [5.1 (4.9–6.8) vs 3.4 (1.7–5.7); p = 0.04], periph-
eral joint pain ever [4.5 (2.4–6.8) vs 2.1 (1.2–3.5); p < 0.001],
and hip pain ever [3.7 (1.9–6.2) vs 1.7 (0.4–2.2); p = 0.003]
were also associated with a higher BASFI score. All these
were considered potential risk factors in the multivariate
model.

In the multivariate analysis, BASFI scores for patients with
longstanding AS were significantly associated with low edu-
cation level, disease duration, BASDAI score, and peripheral
joint pain ever, as shown in Table 6, and accounted for 36.6%
of the variation (r-squared) seen in BASFI.

DISCUSSION
AS in Chinese has a significant social and economic impact,
since 23% reported AS-related work disability after a median
disease duration of 11 (2–17) years. Indeed, our study sup-
ports the notion that work disability in AS is substantial, since
the unemployment rate was 2 to 6 times higher compared with
the age- and sex-matched general population in Hong Kong
(Table 6). BASFI score was associated with work disability,
confirming findings from previous studies3,21.

Since working capacity decreases rapidly with increasing
functional impairment (Table 2), it is important to identify
modifiable risk factors that are associated with poor functional
outcome. In our study, it is clear that controlling disease activ-
ity as reflected by the BASDAI is crucial, regardless of
whether the patients have early or longstanding disease; this is
in agreement with the findings from other studies16,17. A lon-
gitudinal study found that the BASDAI remained relatively
constant over a period of 5 years21. Although the BASDAI was
assessed at the time of the survey, while the work disability
might have occurred years before inclusion in the study, we
believed that the BASDAI also remained relatively constant
since a majority (97.3%) of these patients never received
potent therapy such as TNF blockers. However, the association
would need to be confirmed in longitudinal studies.

Longer disease duration is associated with a higher BASFI
score, probably due to cumulative damage, as the majority of
patients were never given effective treatment such as TNF
blockers, similar to other reports14,15,25. One study noted that
the BASFI score improves with longer disease duration12. The
authors attribute that to effective rehabilitation programs in
Germany and Austria, and also possible decrease in disease
activity over time. In contrast, the BASDAI score in our group
was similar between patients with early and longstanding dis-
ease (4.3 ± 2.0 and 4.6 ± 1.9, respectively; p = NS).

As in previous studies, lower levels of education and
socioeconomic groups have been associated with a poorer

prognosis in our group of patients with AS19,23,29. This find-
ing may reflect that patients with mild disease may be able to
continue their education for longer. Alternatively, higher edu-
cation level may allow patients to manage their disease better.
A significantly higher proportion of patients from the lower
family income group were unemployed (61% vs 13%; p <
0.001), probably as a result of more physically demanding
occupations before the onset of disease (technician in 53% in
the unemployed group compared with 28% in the employed
group), which can lead to higher functional impairment, as
reported by Ward, et al15. On the other hand, patients with
work disability could have a low income as a result of not
being employed. The association would need to be ascertained
in a longitudinal study.

Juvenile-onset AS was associated with impaired functional
outcome in the subgroup of patients with early disease.
Although the prevalence was only 14% in our population,
physicians looking after these patients should be vigilant.
Stone, et al reported that patients with juvenile-onset AS
experienced a greater delay in diagnosis14; this would argue for
the importance of early diagnosis and treatment of AS, partic-
ularly in the subgroup of patients with juvenile-onset AS.

Despite having a lower prevalence of peripheral joint dis-
ease compared with Caucasians, our group of Chinese patients
with longstanding AS who have peripheral joint pain are asso-
ciated with poor functional outcome, in agreement with previ-
ous reports18-21,30. Education level plays an important role in
determining the function of these patients, similar to the
recent study by Ward, et al15. However, we found that limita-
tion due to inflammatory symptoms as reflected by the BAS-
DAI score is still one of the most important explanatory vari-
ables, which was not addressed in that study, since the authors
focused on factors more closely associated with permanent
structural damage15. Our findings of persistent active disease
despite prolonged disease duration concurred with other
reports19,25.

The strength of our study lies in the relatively large num-
ber of patients who participated in the survey. It is the only
report in the literature focusing on Chinese patients. No recent
studies have been performed comparing the role of inflamma-
tion and symptoms on functional outcome in patients with
early and longstanding AS.

Selection bias must be considered in our results, because
we studied members of the 2 AS associations who responded
to an invitation to participate. Patients who are not members
and patients who did not respond could be different from the
included patients. Nonetheless, the patients in our cohort were
attending various clinics all over the city, and should be rep-
resentative of the general patient populations in the communi-
ty. The BASDAI score follows a normal distribution including
patients with the whole spectrum of disease activity, whereas
the BASFI scores were skewed towards the left, showing that
a majority of patients had relatively preserved functional
status.
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In our study, the diagnosis of AS was made by self-report,
and this does have limitations with regard to misclassification
of cases. It is possible that some patients did not have the dis-
ease, and this was the reason a validation cohort was included
in the study design. Nonetheless, this validation cohort is like-
ly to suffer from the same bias as the self-selected responders.
Those with more severe AS may be overrepresented, although
the skewed BASFI score actually suggests that the majority of
patients had preserved function. Moreover, the median levels
of BASFI are difficult to compare with the mean levels in
other studies.

We acknowledge that the data may be compromised by
recall bias with respect to symptoms at onset and during the
disease course, since our data relied to a large extent on
patient memory. The definition of peripheral arthritis, enthesi-
tis, or hip disease may also be inaccurate as we were not able
to verify the findings by chart review, examination, or
radiography.

We focused on the role of demographic data and patient-
reported symptoms on functional outcome. Other potential
factors including occupational history regarding whether the
job is physically demanding, recreational physical activity in
their teens, treatment such as back exercise and rehabilitation
programs, genetic factors, social support, and Bath AS
Metrology Index and radiologic findings were not included in
this study. These risk factors could possibly explain some of
the variability of BASFI that was unaccounted for.

The possibility of recall bias and uncontrolled confounding
in this cross-sectional study limit the ability to make definitive
conclusions. Notwithstanding these limitations, we found that
the disease remained active even in patients who have long-
standing disease. Modification of functional outcome in
Chinese patients with AS, which is important to an individ-
ual’s quality of life and ability to work, may, however, become
feasible. Treating active disease regardless of disease dura-
tion, especially targeting the subgroup of patients with poor
socioeconomic background, patients with early, juvenile-
onset disease, and patients with longstanding disease with his-
tory of peripheral joint pain, by a combination of physiother-
apy, effective drug treatments such as TNF blockers, and pain
management techniques, should be able to improve patients’
functional outcome in the future.
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