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Introduction: Ankylosing spondylitis (AS) is a chronic, progressive disease, often with multiple complications, with periods of 
exacerbation and remission. The onset of the disease usually affects people under 30 years of age. The disease impairs physical, 
psychological, and social functioning, leading to disability. Therefore, patients with AS face the challenge of adapting to life with the 
condition and deteriorating quality of life (QoL).
Objective: This study aimed to assess the impact of disease acceptance on quality of life in patients with AS.
Material and Methods: The study was conducted in the Department of Rheumatology and Internal Diseases of the University 
Hospital in Wrocław among 110 patients (67 men and 43 women) with the diagnosis of AS, aged 20–89 years (M=48.44 years, SD 
±12.55). The study used the Acceptance of Illness Scale (AIS), the WHOQoL-BREF Quality of Life Scale, and a self-constructed 
questionnaire of clinical and sociodemographic data.
Results: Respondents rated the quality of life as good and moderate (M = 3.49 points, SD=±0.84). The mean AIS score was 27.44 
(SD=±8.67). AIS scores are positively correlated with all QoL domains and perception of quality of life and health (p<0.001). The 
strongest correlation was in the physical domain (r=0.71), while the weakest correlation was observed in the social domain (r=0.329). 
AIS and QoL measures showed significant relationships with selected sociodemographic data (eg, gender, age, education, and 
occupational activity) and correlated with selected disease data (eg, type of treatment used, duration of disease, or comorbidities).
Conclusion: AIS in patients with AS condition correlated positively with their QoL in all domains. Both disease acceptance and 
quality of life are influenced by specific sociodemographic and disease-related data. Prevention of complications and the type of 
treatment for AS (primarily biological treatment) can be essential in improving patients’ quality of life.
Keywords: ankylosing spondylitis, health-related quality of life, quality of life, acceptance of illness

Introduction
Ankylosing spondylitis (AS) is a chronic rheumatic inflammatory disease with a progressive course. The prevalence of 
AS is estimated in the general population to be between 0.55% and 6.1%. This condition is found more often in 
Caucasians (ie, white) and is diagnosed 2–3 times more often in men than in women.1 The development of this disease 
most often occurs in the second and third decade of life, and it appears quite rarely after 40 years of age. The first 
symptoms of the disease appear before the age of 30 in 80% of patients; in less than 5% of cases, the first symptoms 
appear after 45 years of age.2 It is estimated that there are approximately two hundred and fifty-thousand individuals in 
Poland with AS.3 Some studies have demonstrated increased mortality among people with AS compared to the general 
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population. Shorter survival times generally follow from complications such as nephropathy, spine fractures, aortic valve 
regurgitation, respiratory failure, and upper gastrointestinal bleeding.4

The course of AS is progressive and chronic, and the symptoms vary in severity, with periodic exacerbations and 
remissions.5 The patient’s life is made more difficult by the progressive development of this disease and the complica-
tions that arise, and depressive disorders often appear.2 Pain, stiffness, sleep disturbances, and fatigue are the main 
symptoms in patients with AS. As the disease progresses, it leads to functional limitations, gradual loss of spine mobility, 
and deterioration of quality of life (QoL). AS increases the risk of depression, anxiety, and adaptation disorders due to 
life changes; the likelihood of unemployment also rises as a result of progressive disability. Living with and accepting 
this disease is particularly difficult as it mainly affects young people (in late adolescence or early adulthood), who are 
often in their period of greatest productivity, thus their life possibilities are limited, and their conventional adult social 
roles are weakened. This disease often forces patients to give up their life plans, thus they become socially isolated and 
their joy in life is limited. The chronicity, the incurable nature, and the unpredictable and progressive nature of this 
disease all pose a high risk that these patients often subordinate their lives to it.6,7

The QoL of patients with AS largely depends on the patient’s health status, including the progression of the disease 
and the degree of functional disability resulting from impairment of the locomotor system. Longer duration of the disease 
and the associated comorbidities also reduce QoL and increase the costs of providing effective health care. The QoL of 
patients with AS is also determined by sociodemographic factors, eg, marital status, social status, level of education or 
professional activity. It is generally accepted that AS worsens the QoL compared to the general population.8–10

AS is generally a significant challenge for those affected. It is a heavy burden for patients and their families as it often 
forces them to give up their current habits and pleasures and causes changes in their lifestyle. Factors such as treatment, 
medications, the bodily appearance changes caused by the disease, functional difficulties, and changes in relations with 
the environment may cause stress and depressive and anxiety disorders, and reduce life satisfaction.11,12

However, adjusting to the disease can improve the patient’s overall well-being. From a patient’s perspective, this 
adaptation may change their assessment of the effects of the disease, thus increasing life satisfaction, despite the resulting 
limitations. One factor that determines a change of attitude towards this disease is acceptance of it. The concept of 
disease acceptance is understood as accepting the fact that one is sick and recognizing the need to adapt to the disease 
and its consequences. Greater acceptance of a disease positively affects self-management of health and is associated with 
a better QoL for patients.13,14

In the holistic model, disease adaptation is determined by disease factors, socio-demographic and external factors (eg, 
social and institutional support), and personality factors, including acceptance of the disease.11,15 This study aimed to 
determine the impact of disease acceptance on the QoL of AS patients.

Method
Study Design and Setting
The study was conducted among adult patients at the Department of Rheumatology and Internal Diseases of the 
University Hospital in Wrocław (University centre, third-class hospital). The patients were selected through convenience 
sampling method. All patients were fully informed of the purposes of the study. Inclusion criteria included clinical 
diagnosis of AS, were in a stable state of disease, age 18 years and consent to an anonymous survey. People who did not 
consent to the study and were not able to complete the questionnaire on their own were excluded.

The study was conducted with the consent of the Bioethics Committee at the Medical University of Wrocław (No. 
KB-264/2020).

Research Tools
The study used the Acceptance of Illness Scale (AIS), the WHOQoL-BREF Quality-of-Life Scale, and self-constructed 
questionnaires to collect sociodemographic and clinical data.
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Acceptance of Illness Scale (AIS)
The AIS scale, by Felton, Revenson and Hinrichsen,16 measures the degree of disease acceptance among adult patients. 
Acceptance of disease is expressed by the fact that negative emotions and reactions related to health are less intense. The 
greater the disease acceptance, the better the adaptation and the lower the severity of psychological discomfort. This scale 
contains eight statements that describe the negative consequences of this disease, acceptance of the limitations imposed 
by it, lack of self-sufficiency, feeling dependent on others, and reduced self-esteem. In each statement, the respondent 
determines the AIS scores by providing answers on a five-point scale, from 1 – “I strongly agree” to 5 – “I strongly 
disagree”. The range of all possible points ranges from 8 to 40, and the sum of the points obtained is a general measure of 
the degree of disease acceptance: the more points received, the higher the disease acceptance level.

WHOQoL-BREF Quality of Life Scale
The World Health Organization Quality of Life (WHOQoL-BREF)17 is an abbreviated version of the WHOQoL-100 
questionnaire. It consists of 26 questions, of which 24 questions relate to four areas of life: physical, psychological, 
social, and environmental. Questions about the physical field diagnose the health and physical functioning of the 
respondent (7 questions). The psychological domain measures self-esteem, meaning in life, experiencing feelings, and 
self-acceptance (6 questions). The social domain relates to the respondent’s intimate life and relationship with the 
environment (3 questions). The environmental domain subscale captures the sense of security, pursuit of interests, the 
patient’s living conditions, and coping with everyday life (8 questions). An additional 2 questions analyse the subjective 
perception of QoL in terms of life satisfaction and perception of one’s own health condition. The questionnaire questions 
refer to the previous 2 weeks of life. Answers are given on a five-point scale, from 1 to 5, where a higher score indicates 
better QoL.17,18

Statistical Analysis
For the analysis of quantitative variables, the mean (M), standard deviation (SD), median (Me), quartiles (Q), minimum 
(min) and maximum (max) were calculated. The analysis of qualitative variables included the numbers and percentages. 
The comparison of results for groups was performed using the Mann–Whitney test; comparisons of values for three or 
more groups were performed using the Kruskal–Wallis test. In the case of significant differences, post-hoc analysis with 
Dunn’s test was performed.

The correlation analysis used the Spearman correlation coefficient (rho). In the statistical analysis, the significance 
threshold was assumed at the level of p = 0.05. Statistical calculations were performed in R software version 4.0.4.19

Results
One hundred and ten people took part in the study, including 67 men and 43 women. Patients’ ages ranged from 20 to 89 
years, and the mean age was 48.44 years (SD = 12.55). The characteristics of the sample in terms of sociodemographic 
and clinical variables are presented in Table 1.

The average assessment of the QoL of the respondents was 3.49 points (SD = 0.84), which suggested that their QoL is between 
good and average (neither good nor bad). The mean self-assessment of health was average: 3.11 points (SD = 0.86). The mean AIS 
score was 27.44 points; descriptive statistics for individual areas of QoL and disease acceptance are presented in Table 1.

The Relationship Between Disease Acceptance and QoL
Acceptance of the disease is positively correlated with all dimensions of QoL (p < 0.001), thus suggesting that increased 
acceptance of the disease was accompanied by a better QoL in all dimensions (Table 2).

Relationships Between Sociodemographic and Clinical Variables and QoL
Correlation analysis showed that there was a negative relationship between QoL in all subscales and age. Higher age 
correlated with lower overall QoL (rho = −0.33; p < 0.001), worse overall satisfaction with one’s health (rho = −0.22; p = 
0.021), as well as poorer QoL in the physical (rho = −0.414; p < 0.001), psychological (rho = −0.393; p < 0.001), social 
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Table 1 Characteristics of Sociodemographic and Clinical Variables. Quality of Life 
and Disease Acceptance (N = 110)

Sex n %

Women 43 39.09%

Men 67 60.91%

Age [years] M (SD) Min-max

48.44 (12.55) 20–89

n %

20–30 10 9.09%
31–40 24 21.82%

41–50 32 29.09%

51–60 23 20.91%
61–70 18 16.36%

71–80 2 1.82%

81–90 1 0.91%

Place of residence

Village 22 20.00%

City up to 50.000 resident 21 19.09%

City 50–250 thousand resident 23 20.91%
City over 250.000 resident 44 40.00%

Education

Basic 3 2.73%

Essential professional 12 10.91%
Secondary / secondary vocational 54 49.09%

Higher 41 37.27%

Marital status

Single 24 21.82%

In relation with 85 77.27%

No answer 1 0.91%

Who do you live with?

Alone 16 14.55%

With a close person / with relatives 94 85.45%

Professional activity

Yes 80 72.73%
No 29 26.36%

No answer 1 0.91%

Having a pet

Yes 65 59.09%
No 45 40.91%

Certificate of disability

Yes 37 33.64%

No 72 65.45%
No answer 1 0.91%

(Continued)
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(rho = −0.247; p = 0.009) and environmental domains (rho = −0.416; p < 0.001). Men obtained higher scores than 
women in the general quality-of-life subscale (p = 0.033), as well as in the physical (p = 0.01), psychological (p = 0.04) 
and environmental (p < 0.001) domains.

Table 1 (Continued). 

Duration of the disease

Up to 5 years 24 21.82%
6–15 years 51 46.36%

Over 15 years 35 31.82%

Type of treatment

Only drug treatment 29 26.36%
Only biological treatment 32 29.09%

Pharmacological and biological treatment 46 41.82%

None 3 2.73%

Co-morbidities*

Fractures of the vertebral bodies of the spine 6 5.45%

Eye complications 57 51.82%

Complications from the circulation system 38 34.55%
Complications from respiratory system 3 2.73%

Complications from the alimentary system 21 19.09%

Complications from genitourinary system 13 11.82%
Mood disturbances / depressive 35 31.82%

Another 7 6.36%

Hospitalization

Yes 17 15.45%
No 93 84.55%

Source of support*

Family / accompanying person 93 84.55%

Friends 43 39.09%
Associations and support groups for patients 

with AS

6 5.45%

Institutional assistance 10 9.09%
I need help but have no support 2 1.82%

I do not need any support 14 12.73%

WHOQoL-BREF M (SD) Min-max

Quality of life 3.49 (0.84) 1–5
Health assessment 3.11 (0.86) 1–5

M (SD) Mdn. Min-max Q1; Q3

Physical field 13.05 (2.32) 13 8–19 11; 15
Psychological field 13.29 (2.41) 13 6–18 11.25; 15

Social field 14.25 (2.77) 15 5–20 12; 16

Environmental field 14.18 (2.12) 14 8–18 13; 16

AIS M (SD) Mdn. Min-max Q1; Q3
27.44 (8.67) 28 8–40 22; 36

Note: *Percentages do not add up to 100 as it was a multiple choice question.
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Among patients with higher education, compared to other categories of education, the general QoL (p = 0.003) and 
QoL measures in the physical (p = 0.006) and psychological (p = 0.01) domains were higher. On the other hand, QoL in 
the environmental field was higher in patients with secondary and higher education than in patients with primary and 
vocational education (p = 0.003).

The overall QoL measure and QoL in the social domain were higher in married than in single patients (p = 0.026 and 
p < 0.001, respectively). Patients living with relatives achieved higher scores than those living alone in the overall 
quality-of-life subscale (p < 0.001) and QoL measures in the psychological (p = 0.039) and social (p < 0.001) domains. 
Economically active people, compared to inactive people, reported higher overall QoL (p < 0.001), overall health 
satisfaction (p < 0.001), and QoL in all areas (p < 0.001).

People with disabilities, compared to those without a disability certificate, had lower overall QoL (p < 0.001), general 
satisfaction with health (p < 0.001) and QoL in terms of the physical (p < 0.001), psychological (p < 0.001) and 
environmental (p = 0.003) dimensions. These groups did not differ in QoL in the social field (p = 0.17).

Compared to those suffering for longer, people suffering from AS for 15 years or less showed better QoL scores on 
the overall QoL subscales (p = 0.019) and the physical (p = 0.002) and psychological (p = 0.008) subscales. 
Environmental QoL was significantly higher in patients aged 6–15 years than in patients aged over 15 (p = 0.002).

In the group of patients who only received biological treatment and the group of patients who received biological and 
pharmacological treatments, the QoL in the social field was higher than in patients who did not receive any treatment (p = 0.036).

Patients who had not been hospitalized in the last 12 months reported higher overall QoL (p = 0.024), overall health 
satisfaction (p = 0.01) and QoL in the physical (p = 0.039), psychological (p = 0.014) and social (p = 0.021) domains.

In the case of social support, the patients who received help from associations and support groups reported a lower 
overall QoL (p = 0.049); those who received institutional support reported even lower overall QoL (p = 0.007) and QoL 
in the physical (p < 0.001), psychological (p = 0.003) and environmental (p = 0.026) dimensions. People who declared no 
need for support assessed their overall QoL higher (p = 0.007) including the physical (p < 0.001) and psychological (p = 
0.046) and the environmental (p = 0.009) QoL dimensions. Pet owners assessed their QoL as higher in the psychological 
(p = 0.037) and social (p = 0.03) domains compared to those without a pet.

People without vertebral fractures had higher QoL in the physical (p = 0.003), psychological (p = 0.004), social (p = 
0.006) and environmental (p = 0.007) domains than those with such fractures. The group of people without cardiovas-
cular system complications reported higher results in terms of overall QoL (p = 0.05) and QoL in the physical (p < 0.001) 
and psychological (p = 0.017) domains. People without digestive system complications had higher overall QoL (p = 
0.002), better overall health satisfaction (p = 0.013), and better QoL in the physical (p < 0.001), psychological (p = 
0.008) and environmental (p = 0.008) domains. Compared to those with these disorders, patients without mood disorders 
and depressive symptoms reported higher general satisfaction with their health (p = 0.003) and QoL in the psychological 
(p = 0.021), social (p 0.007), and environmental (p = 0.015) subscales. Detailed comparisons are presented in Table 3.

Table 2 Summary of Relations Between Disease Acceptance and 
Subscales of the WHOQoL-BREF Questionnaire

WHOQoL BREF AIS

Spearman’s Rho p

The perception of the quality of life 0.578 < 0.001
Perception of one’s own health 0.564 < 0.001

Physical domain 0.71 < 0.001

Psychological domain 0.658 < 0.001
Social domain 0.329 < 0.001

Environmental domain 0.695 < 0.001
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Table 3 Relationships Between Sociodemographic and Clinical Variables and Quality of Life in patients with AS (N = 110)

WHOQoL BREF Overall QoL Overall Health 

Satisfaction

Domain

Physical Health Psychological Social Relationships Environmental Health

Age rho =−0.33 =−0.22 = −0.414 =−0.393 =−0.247 =−0.416

p <0.001 =0.021 <0.001 <0.001 =0.009 <0.001

M (SD) Mdn. M (SD) Mdn. M (SD) Mdn. M (SD) Mdn. M (SD) Mdn. M (SD) Mdn.

Sex Women 3.31 (0.9) 3 2.93 (0.88) 3 12.4 (2.36) 12 12.7 (2.61) 13 13.84 (2.59) 15 13.28 (2.16) 13

Men 3.61 (0.78) 4 3.22 (0.83) 3 13.46 (2.21) 14 13.67 (2.2) 14 14.52 (2.87) 15 14.76 (1.89) 15

U

p = 0.033 =0.054 =0.01 =0.04 =0.112 <0.001

Place of residence Village 3.55 (0.67) 4 3.05 (0.49) 3 12.23 (1.6) 11.5 12.91 (1.95) 13 14.68 (2.46) 15 13.68 (1.96) 13

City <50 thousand resident 3.29 (0.78) 3 3 (0.84) 3 13.14 (2.85) 13 13.19 (2.5) 13 13.76 (3.13) 13 14.29 (2.1) 14

City 50–250 thousand resident 3.45 (0.74) 4 3.3 (0.76) 3 13.35 (1.94) 14 13.43 (2) 14 14.22 (2.39) 16 14.48 (1.59) 14

City> 250.000 resident 3.58 (0.98) 4 3.09 (1.05) 3 13.25 (2.5) 13 13.45 (2.78) 13.5 14.3 (2.98) 15 14.23 (2.45) 14

H.

p =0.553 =0.532 =0.228 =0.628 =0.736 =0.452

Education Basic/ basic vocational (A) 3.13 (0.74) 3 2.87 (0.83) 3 11.73 (1.58) 11 12.4 (2.06) 12 14.27 (2.66) 15 12.8 (1.86) 13

Secondary / secondary vocational (B) 3.38 (0.86) 3 3.06 (0.9) 3 12.91 (2.6) 13 12.91 (2.6) 13 13.83 (3.21) 14 14.07 (2.21) 14

Higher (C) 3.78 (0.77) 4 3.27 (0.81) 3 13.71 (1.93) 14 14.12 (2.03) 15 14.8 (2.06) 16 14.83 (1.86) 16

H.

p =0.003 =0.229 =0.006 =0.01 =0.166 =0.003

C> B. A C> B. A C> B. A C. B> A

Marital status Single 3.12 (1.08) 3 3 (1.1) 3 13.17 (3.19) 13.5 12.33 (3.07) 13 12.04 (3.14) 12 13.67 (2.65) 13

In relation with 3.59 (0.73) 4 3.13 (0.78) 3 12.99 (2.04) 13 13.54 (2.14) 13 14.86 (2.34) 15 14.33 (1.95) 14

U

p =0.026 =0.754 =0.779 =0.111 <0.001 =0.267 

Who do you live with? Alone 2.75 (1) 3 2.94 (0.77) 3 12.94 (2.77) 13 12 (2.76) 11 11.88 (3.54) 12 13.31 (2.89) 13

With a close person / with relatives 3.62 (0.74) 4 3.14 (0.87) 3 13.06 (2.25) 13 13.51 (2.28) 13 14.66 (2.42) 15 14.33 (1.94) 14

U

p <0.001 =0.288 =0.81 =0.039 <0.001 =0.162

Professional activity Yes 3.71 (0.75) 4 3.29 (0.8) 3 13.78 (2.04) 14 14.14 (1.87) 14.5 14.89 (2.42) 16 14.76 (1.88) 14.5

No 2.89 (0.79) 3 2.59 (0.82) 3 11.03 (1.86) 11 11.03 (2.26) 11 12.48 (3.01) 12 12.62 (2.01) 12

U

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

(Continued)
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Table 3 (Continued). 

WHOQoL BREF Overall QoL Overall Health 

Satisfaction

Domain

Physical Health Psychological Social Relationships Environmental Health

Disability Yes 3.08 (0.73) 3 2.73 (0.61) 3 11.7 (1.9) 11 12.3 (2.07) 13 13.7 (3.34) 15 13.38 (1.88) 13

No 3.69 (0.82) 4 3.31 (0.91) 3.5 13.72 (2.24) 14 13.78 (2.43) 14.5 14.5 (2.41) 15 14.57 (2.14) 15

U

p <0.001 <0.001 <0.001 <0.001 =0.17 =0.003

Duration of the disease ≤ 5 years (A) 3.71 (0.75) 4 3.25 (0.9) 3 13.88 (2.21) 13.5 13.71 (2.35) 14 14.42 (2.17) 15 14.33 (2.26) 14

6–15 years (B) 3.6 (0.78) 4 3.18 (0.87) 3 13.41 (2.21) 14 13.78 (2.17) 14 14.67 (2.52) 16 14.73 (1.77) 15

> 15 years (C) 3.18 (0.9) 3 2.91 (0.82) 3 11.94 (2.2) 11 12.29 (2.53) 12 13.54 (3.37) 15 13.29 (2.26) 13

H.

p =0.019 =0.154 =0.002 =0.008 =0.184 =0.002 

A. B> C A. B> C A. B> C B> C

Treatment Pharmacological (A) 3.28 (1.03) 3 2.83 (0.89) 3 12.59 (2.23) 13 12.69 (2.54) 13 13.28 (3.08) 15 13.41 (2.04) 13

Biological (B) 3.56 (0.76) 4 3.09 (0.89) 3 13.59 (2.45) 14 13.53 (2.64) 14 14.78 (2.79) 15 14.75 (2.14) 14.5

Pharmacological and biological (C) 3.55 (0.73) 4 3.24 (0.77) 3 12.8 (2.21) 13 13.52 (2.04) 13 14.76 (2.2) 15 14.37 (1.85) 14

None (D) 4 (1) 4 4 (1) 4 15.33 (2.08) 16 13 (4) 13 10.33 (3.06) 11 12.67 (4.51) 13

H.

p =0.367 =0.084 =0.07 =0.469 =0.036 =0.1 

B. C> D

Hospitalization Yes 3.12 (0.78) 3 2.59 (0.87) 3 12.06 (2.75) 11 11.88 (2.55) 12 13.06 (2.36) 13 13.65 (1.97) 13

No 3.56 (0.83) 4 3.2 (0.83) 3 13.23 (2.2) 13 13.55 (2.3) 13 14.47 (2.8) 15 14.28 (2.14) 14

U

p =0.024 =0.011 =0.039 =0.014 =0.021 =0.152 

Source of support

Family / person 

accompanying

Yes 3.29 (1.05) 4 3.12 (0.86) 3 13.06 (2.61) 14 12.47 (2.92) 13 12.88 (3.85) 13 13.71 (2.66) 14

No 3.53 (0.79) 4 3.11 (0.87) 3 13.04 (2.28) 13 13.44 (2.29) 13 14.51 (2.47) 15 14.27 (2.01) 14

U

p =0.548 =0.986 =0.825 =0.249 =0.138 =0.632 

Friends Yes 3.52 (0.83) 4 3.06 (0.87) 3 13.24 (2.26) 13 13.34 (2.23) 13 14.15 (2.96) 15 14.16 (2.08) 14

No 3.45 (0.86) 4 3.19 (0.85) 3 12.74 (2.4) 13 13.21 (2.68) 14 14.42 (2.48) 15 14.21 (2.21) 14

U

p =0.855 =0.322 =0.408 =0.865 =0.699 =0.784
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Relationships and 

support groups

Yes 2.83 (1.17) 2.5 3 (0.89) 3 13 (3.35) 12 11.83 (2.99) 11 15 (2.76) 15 14.17 (2.64) 13

No 3.53 (0.8) 4 3.12 (0.86) 3 13.05 (2.27) 13 13.38 (2.36) 13 14.21 (2.78) 15 14.18 (2.1) 14

U

p =0.049 =0.709 =0.873 =0.167 =0.979 =0.81

Institutions Yes 2.8 (0.79) 3 2.8 (0.63) 3 10.7 (1.42) 11 11.3 (1.57) 11.5 12.9 (2.6) 12.5 12.9 (0.88) 13

No 3.56 (0.81) 4 3.14 (0.88) 3 13.28 (2.27) 13 13.49 (2.39) 14 14.39 (2.77) 15 14.31 (2.17) 14

U

p =0.007 =0.14 <0.001 =0.003 =0.082 =0.026

Need for support Yes 3.45 (0.84) 3 3.08 (0.84) 3 12.81 (2.29) 13 13.11 (2.47) 13 14.14 (2.78) 15 14 (2.09) 14

No 3.79 (0.8) 4 3.29 (0.99) 4 14.64 (1.91) 15 14.5 (1.4) 15 15.07 (2.67) 15 15.43 (1.99) 16

U

p =0.007 =0.14 <0.001 =0.046 =0.434 =0.009

Having a pet Yes 3.59 (0.81) 4 3.18 (0.81) 3 13.4 (2.21) 13 13.74 (2.1) 14 14.77 (2.69 15 14.37 (2.21) 14

No 3.34 (0.86) 3 3 (0.93) 3 12.53 (2.4) 13 12.64 (2.68) 13 13.51 (2.75) 15 13.91 (1.98) 14

U

p =0.196 =0.408 =0.08 =0.037 =0.03 =0.242

Complications

Fractures of the 

vertebral bodies of the 

spine

Yes 3 (0.71) 3 2.67 (0.52) 3 10.33 (0.82) 10.5 10.83 (0.75) 11 11.33 (2.25) 11.5 12.17 (0.75) 12

No 3.51 (0.84) 4 3.13 (0.87) 3 13.2 (2.28) 13 13.43 (2.39) 13 14.42 (2.72) 15 14.3 (2.12) 14

U

p =0.149 =0.116 =0.003 =0.004 =0.006 =0.007

Eye Yes 3.44 (0.81) 4 3.12 (0.76) 3 12.72 (2.14) 13 13 (2.34) 13 14.14 (2.66) 15 14 (2.12) 14

No 3.55 (0.87) 4 3.09 (0.97) 3 13.4 (2.48) 13 13.6 (2.46) 14 14.38 (2.91) 15 14.38 (2.12) 14

U

p =0.596 =1.000 =0.181 =0.177 =0.461 =0.453

From the circulation 

system

Yes 3.31 (0.67) 3 2.95 (0.8) 3 12.03 (2.21) 11 12.61 (2.37) 12 14.16 (2.49) 15 13.82 (1.77) 13

No 3.58 (0.9) 4 3.19 (0.88) 3 13.58 (2.21) 14 13.65 (2.36) 14 14.31 (2.93) 15 14.38 (2.27) 14

U

p =0.05 =0.127 <0.001 =0.017 =0.509 =0.126

From the alimentary 

system

Yes 3 (0.79) 3 2.76 (0.62) 3 11.52 (2.02) 11 12 (2.53) 11 13.1 (3.37) 13 13.1 (1.79) 13

No 3.6 (0.81) 4 3.19 (0.89) 3 13.4 (2.25) 14 13.6 (2.28) 14 14.53 (2.56) 15 14.44 (2.12) 14

U

p =0.002 =0.013 <0.001 =0.008 =0.07 =0.004

(Continued)
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Table 3 (Continued). 

WHOQoL BREF Overall QoL Overall Health 

Satisfaction

Domain

Physical Health Psychological Social Relationships Environmental Health

From Genitourinary 

system

Yes 3.31 (0.85) 3 2.85 (0.9) 3 12.92 (2.36) 13 13.23 (2.74) 14 13.46 (3.86) 16 14.08 (2.43) 14

No 3.52 (0.84) 4 3.14 (0.85) 3 13.06 (2.33) 13 13.3 (2.37) 13 14.36 (2.6) 15 14.2 (2.09) 14

U

p =0.344 =0.254 =0.873 =0.959 =0.989 =0.807

Mood disturbances / 

depressive

Yes 3.29 (0.94) 3 2.77 (1) 3 12.46 (2.68) 13 12.4 (2.98) 12 13.03 (3.11) 13 13.54 (2.45) 13

No 3.58 (0.78) 4 3.27 (0.74) 3 13.32 (2.09) 14 13.71 (1.97) 14 14.83 (2.42) 15 14.48 (1.89) 14

U

p =0.118 =0.003 =0.068 =0.021 =0.007 =0.015

Another Yes 3.86 (0.69) 4 3.14 (0.9) 3 14.14 (2.27) 13 14 (1.73) 15 14.29 (3.77) 15 15.43 (1.99) 16

No 3.47 (0.84) 4 3.11 (0.86) 3 12.97 (2.32) 13 13.24 (2.44) 13 14.25 (2.72) 15 14.1 (2.11) 14

U

p =0.236 =0.922 =0.257 =0.458 =1 =0.113

Abbreviations: N, number of patients; Stat, statistics; Mdn, median; M, Mean; SD, Standard deviation; rho, Spearman’s rho correlation coefficient; U, the Mann–Whitney U-test; H, the H Kruskal–Wallis test; WHOQoL BREF, The World 
Health Organization Quality of Life scale; QoL, Quality of Life; AS, ankylosing spondylitis.
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Relationships Between Sociodemographic and Clinical Variables and Disease Acceptance
The results of the Spearman correlation analysis showed a negative correlation between age and disease acceptance (rho 
= −0.47; p < 0.001). The disease acceptance level was higher in men than in women (p < 0.001). The level of acceptance 
of the disease increased with education: the highest level of acceptance was reported by people with higher education, 
whereas a significantly lower level of disease acceptance was reported by people with secondary/secondary vocational 
education, and the lowest degree was reported by people with primary/basic vocational education (p < 0.001).

The level of acceptance of the disease was higher 1) in the group of patients living with relatives compared to those living 
alone (p = 0.05); 2) in the group of economically active as compared to the economically inactive (p < 0.001); 3) in the group 
without a certificate of disability, compared to the disabled (p < 0.001); 4) in the group of patients suffering from disease for up 
to 15 years compared to patients suffering from disease for over 15 years (p = 0.01); 5) in the group of both biologically and 
pharmacologically treated patients than in the group of only pharmacologically treated patients (p = 0.011); 6) in the group of 
patients without vertebral fractures (p = 0.003) compared to patients without fractures; 7) in the group without gastrointestinal 
complications (p < 0.001) compared to patients with such complications; 8) in the group without mood/depressive disorders (p 
= 0.006) compared to those without these symptoms; 9) in people who had not been hospitalized in the last 12 months (p = 
0.02) compared to those who had; 10) in the group not using institutional support (p < 0.001) compared to patients using this 
form of support; 11) in the group declaring no need for support (p = 0.005) compared to the group declaring the need for 
support. The exact results are shown in Table 4.

Table 4 Relationships Between Sociodemographic and Clinical Variables and Disease Acceptance in patients with AS 
(N = 110)

Acceptance of Illness Scale Stat. Test p-value

Age rho = −0.471 <0.001

Sex

Women Men

M (SD) Mdn. M (SD) Mdn. U = <0.001

24.3 (6.94) 24 29.45 (9.12) 32

Place of residence

Village City [l. living]

<50 thousand 50–250 thousand > 250 thousand

M (SD) Mdn. M (SD) Mdn. M (SD) Mdn. M (SD) Mdn. H = =0.395

25.27 (7.64) 24.5 26.43 (9.57) 27 27.91 (9.66) 32 28.75 (8.19) 29

Education

Basic. Basic  

Vocational (A)

Secondary / secondary  

vocational (B)

Higher (C)

M (SD) Mdn. M (SD) Mdn. M (SD) Mdn. H = <0.001 

A <B <C20.93±7.76 20 26.61±8.28 26 30.9±8 32

Marital status

Single In relation with

M (SD) Mdn. M (SD) Mdn. U = =0.343

25.54 (10.66) 24 27.99 (8.07) 29

Who do you live with?

Alone With a close person / with relatives

(Continued)
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Table 4 (Continued). 

Acceptance of Illness Scale Stat. Test p-value

M (SD) Mdn. M (SD) Mdn. U = =0.05

23.12 (10.24) 24 28.17 (8.22) 29

Professional activity

Yes No

M (SD) Mdn. M (SD) Mdn. U = <0.001

29.61±8.11 32 21.34±7.42 21

Certificate of disability

Yes (N = 37) No (N = 72)

M (SD) Mdn. M (SD) Mdn. U = <0.001

23.68±7.89 25 29.43±8.5 32

Duration of IQS

<5 years (A) 6–15 years (B) > 15 years (C)

M (SD) Mdn. M (SD) Mdn. M (SD) Mdn. H = =0.01 

A. B> C29.5 (7.61) 30 29.04 (8.17) 30 23.63 (9.05) 23

Treatment

Pharmacological (A) Biological (B) Pharmacological 

and biological (C)

None (D)

M (SD) Mdn. M (SD) Mdn. M (SD) Mdn. M (SD) Mdn. H = =0.011 

C> A23.24 (7.88) 23 27.56 (10.25) 30 29.98 (6.94) 32 27.67 (10.79) 23

Complications

Fractures of the vertebral bodies of the spine

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.003

28.06 (8.41) 29 16.67 (5.89) 17

Organs of sight

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.59

28.28±7.48 28 26.65 (9.65) 28

The circulatory system

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.062

28.54 (8.8) 31 25.34 (8.13) 25

The digestive system

No Yes

M (SD) Mdn. M (SD) Mdn. U = <0.001

28.96 (8.04) 30 21 (8.46) 22

Genitourinary system

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.096

27.86 (8.82) 29 24.31 (7.04) 23

(Continued)

https://doi.org/10.2147/PPA.S403437                                                                                                                                                                                                                                  

DovePress                                                                                                                                               

Patient Preference and Adherence 2023:17 1086

Wysocki et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 4 (Continued). 

Acceptance of Illness Scale Stat. Test p-value

Mood disturbances / depressive

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.006

28.95 (8.21) 31 24.2 (8.86) 23

Another

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.139

27.1 (8.8) 27 32.43 (4.24) 31

Hospitalization

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.02

22.35 (9.68) 23 28.37 (8.2) 30

Source of support

Family / accompanying person

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.744

26.35 (10.53) 29 27.63 (8.34) 28

Friends

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.314

26.99 (8.23) 27 28.14 (9.38) 32

Associations and support groups for patients with AS

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.072

27.95 (8.06) 28 28.14 (9.38) 11

Institutions

No Yes

M (SD) Mdn. M (SD) Mdn. U = <0.001

28.79 (7.7) 29.5 13.9 (5.84) 13.5

Need for support

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.005

33.5 (5.14) 35 26.55 (8.75) 26.5

Having a pet

No Yes

M (SD) Mdn. M (SD) Mdn. U = =0.644

28.14 (7.26) 28 26.42 (10.38) 28

Abbreviations: Stat, statistics; Mdn, median; M, Mean; SD, Standard deviation; rho, Spearman’s rho correlation coefficient; U, statistics of the Mann– 
Whitney U-test; H, statistics of the Kruskal–Wallis H-test; N, number of patients; AS, ankylosing spondylitis.
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Discussion
AS is a chronic rheumatic inflammatory disease that significantly impacts the health and QoL of patients. The 
progressive inflammatory process ultimately leads to significant functional limitations and a deterioration in health- 
related QoL (HRQoL). Admittedly, the QoL of patients with AS is mainly determined by the activity of the disease and 
the level of disability.20–22

In this study, an attempt was made to assess the level of disease acceptance, QoL, and the impact of such acceptance 
on the QoL of patients with AS. Additionally, the relationships between selected sociodemographic or disease-related 
factors and disease acceptance or QoL were analysed.

In terms of sex, the largest group of respondents were men (60.91%), which may confirm the epidemiological data 
that show that the disease is more common in men. In a study by Nam et al, men constituted 76.3% of the respondents. 
Sixty percent of the patients in this study were aged between 20 and 50 years of age; this reflects the prevalence of AS in 
this age group. However, it should be noted that these were patients who had already been diagnosed with AS; as 
reported by Rosenbaum et al,23 the time from onset of this disease to diagnosis in a sample population of patients from 
the United States may be approx. 13 years.

In the present study, it was shown that the average AIS was 27.44, which means that the respondents neither accepted 
nor showed disapproval of their disease. Piekutin et al6 measured the comparable mean AIS in patients with AS, yielding 
an AIS score of 26.9. On the other hand, in studies of patients with systemic connective tissue diseases, Puto et al24 

obtained an AIS score of 24.5 points.
The present study showed that the average perception of QoL (based on the WHOQoL-BREF) was 3.49 points (SD = 

0.84), which means that the patients rated their QoL as good or average. On the other hand, the participants’ perception 
of their health was on average 3.11 points (SD = 0.86), thus indicating that their health assessment was neither 
satisfactory nor unsatisfactory. Taking into account individual quality-of-life areas, the respondents gave the best results 
in the social field (14.25 ± 2.77), and slightly worse results in the environmental (14.18 ± 2.12) and psychological (13.29 
± 2.41) areas. The QoL in the physical field was assessed as lowest (13.05 ± 2.32). According to Yang et al,25 health- 
related QoL in AS is lower than in type II diabetes and is comparable to rheumatoid arthritis.

In this study, a positive correlation was observed between disease acceptance and QoL in patients. In research on the 
QoL of patients with AS, several questionnaires are used, such as EASiQoL (Evaluation of Ankylosing Spondylitis 
Quality of Life), ASQoL (Ankylosing Spondylitis Quality of Life), SF-36 (Short-Form Health Survey-36), SF-6D, the 
15D questionnaire and EQ-5D (EuroQoL-5 dimension-3). To some extent, such diversity of measures prevents direct 
comparisons with the obtained results of the WHOQoL-BREF. Nevertheless, the present results largely agree with the 
results of previously published studies.

Research conducted in the US by Rosenbaum et al23 showed a negative impact of AS on all areas of QoL and on 
various aspects of lifestyle, including sports and career choice. As in the present study, the greatest negative impact of AS 
was observed in the physical domain. In turn, in a study on the QoL of patients with AS (compared to the general 
population) in Sweden, Law et al26 found that patients had lower scores in QoL domains that reflect physical and mental 
health, and patients’ QoL in the physical domain was lower than in the psychological domain. In studies on patients 
diagnosed with AS in South Korea, Nam et al27 also found that respondents had low QoL, especially when the disease 
was progressing rapidly.

The present study showed that disease acceptance depended on gender and was significantly higher in men than in 
women. Puto et al24 similarly found that women have a lower level of disease acceptance and greater difficulties in 
adapting to living with this disease. A study by Rosenbaum et al23 indicated that women suffering from AS had greater 
disease activity than men and less frequently had children than the general population.

This study also found correlations between gender and QoL. Men had higher QoL in the physical, psychological and 
environmental domains, and higher subjective perception of QoL. Nam et al27 also found differences in QoL in AS in 
terms of sex: men had better QoL, and changes detected by radiographic measures were more pronounced in women. On 
the other hand, Law et al26 found that there may be some gender differences in individual HRQoL parameters, showing 
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that there are no significant gender differences in the physical and psychological domains. The only significant difference 
that appeared was lower scores in the SF-36 physical domain in women.

Our analysis showed that disease acceptance decreased with increasing age. Similarly, age negatively correlated with 
overall QoL and poorer QoL in all WHOQoL domains. Higher education was associated with greater acceptance of the 
disease (p < 0.001). The economically active group was characterized by greater acceptance of the disease (29.61 ± 8.11) 
than the economically inactive group (21.34 ± 7.42). Similar results were obtained by Puto et al,24 who stated that 
acceptance of the disease decreased with age but increased with education level. Economically active people were shown 
to accept the condition better than the economically inactive, including pensioners, retirees, or other benefit recipients. It 
is presumed that higher acceptance of the disease in working people may result from lower disease activity than in non- 
working individuals.

In the context of the relationship between age and QoL in AS, in a study of a patient population in Scotland, Dean 
et al8 showed that women were more likely to have reduced QoL. At the same time, Law et al26 showed an inverse 
relationship between the physical component of QoL (SF-36) and the age of respondents. When examining Korean 
patients with AS, Nam et al27 noticed that disease activity and functional impairment are associated with low QoL and 
depression. These researchers identified several factors that reduce QoL: depression, poorer education, low income, 
lower self-efficacy, life without a partner, smoking, and a reduced sense of control over life and this disease.

In the present study, it was found that the duration of the disease correlated with acceptance of the disease (p = 0.01): 
people who had suffered for longer (>15 years) had a lower level of acceptance than those who had suffered for a shorter 
time. Piekutin et al6 also demonstrated that patients with longer AS duration (>20 years) displayed reduced acceptance of 
this disease (p = 0.0001).

Analysis of the relation between QoL measures and disease duration indicated significant outcomes for selected QoL 
domains. The subjective perception of QoL as well as the QoL scores in the physical and psychological domains were 
better in patients aged <15 than in patients aged >15 years; in the environmental domain, QoL was higher in patients 
aged 6 to 15 years than in patients aged >15 years. This relationship was not confirmed by Alkan et al,20 who studied 
Turkish patients with AS and found no relationships between QoL and disease duration, age, and BMI of patients. On the 
other hand, this Turkish study demonstrated a strong and positive correlation between the ASQoL parameter and disease 
activity (r = 0.721; p < 0.001), and moderate correlations with functional status, spine mobility, and pain level.

Our study showed that the type of treatment influences acceptance of this disease (p < 0.011). Patients treated 
biologically (27.56 ± 10.25), especially those who were treated both biologically and pharmacologically (29.98 ± 6.94), 
had higher acceptance of the disease than patients treated only pharmacologically (23.24 ± 7, 88). Improvements in 
disease acceptance associated with biological treatment may result from the better efficacy of biological drugs than 
conventional drugs. For instance, Kotulska et al28 found that biological treatment improves the physical and functional 
conditions of patients in rheumatic diseases (RA, AS, PsA and JIA) and the interpersonal relations of patients. 
Particularly in the treatment of AS, the beneficial effect of biological treatment on sleep quality and improved sex life 
has additionally been emphasized. Ali et al29 noted the positive impact of treatment with TNF inhibitors and presented 
recommendations for the management of spondyloarthritis (including AS) in Kuwait. In a study of axial spondyloarthritis 
in Norway, Rohde et al30 found that patients’ QoL (the HRQoL score) did not deteriorate over the five years of follow- 
up, despite their increased age and comorbidities due to the effects of biological treatment. These authors argued that 
targeted treatment of AS represents a form of drug treatment that is efficiently adapted to this disease, thus positively 
impacting HRQoL.

The present results correspond with Puto et al’s24 general conclusion that AIS depends on clinical factors (eg, course 
and severity of the disease) and sociodemographic such as age, sex, material status, or education level.

This study did not show any correlation between marital status or place of residence and disease acceptance, as was 
also found by Piekutin et al. However, Puto et al24 found a relationship between disease acceptance, marital status, and 
place of residence. We also found that marital status had a significant impact on QoL, and people in a relationship had a 
better perception of their QoL, and a better QoL in the social field. On the other hand, the place of residence did not 
significantly affect the QoL of patients with AS.
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In addition, the present study of AS showed that respondents living with a relative or relatives (28.17 ± 8.22; n = 94) 
displayed greater acceptance of this disease than those living alone (23.12 ± 10.24; n = 16). A further analysis of our data 
showed no correlation between social support and disease acceptance, even though most respondents (n = 93) indicated 
that they had support in the form of family or a lifelong companion. It turned out that living in close relationships with 
others positively influenced QoL. In particular, subjective perception of QoL (p < 0.001) and QoL in the psychological (p 
= 0.039) and social (p = 0.001) domains for those patients were better compared to those of people living alone. In 
comparison, Law et al26 showed that single people living without a partner had a significantly worse QoL in the physical 
domain (the SF-36 measure).

Most of the respondents had a disability certificate (33.64%), and their disease acceptance and QoL were significantly 
lower than in the group without such a certificate and in the group not hospitalized in the last 12 months. Also, patients 
who had poor social support or declared that they did not need it had a higher level of disease acceptance and a better 
QoL. These associations presumably resulted from greater disease activity or greater impairment among these groups of 
patients (with a certificate of disability or with support).

Significant correlations between disease acceptance and complications concerned vertebral fractures (p = 0.003), and 
digestive system (p < 0.001) and mood/depressive disorders (p = 0.006). Similarly, a significantly better QoL (p < 0.05) 
was observed in the group of people who did not have vertebral fractures, cardiovascular and digestive system 
complications, or mood/depressive disorders.

When examining QoL in patients with AS we can find gender differences in comorbidities eg women more often than 
men had depression and fibromyalgia, and men more often had arterial hypertension and heart disease.23,31 In the 
coexistence of two or more chronic diseases affects the QoL of patients with AS. Makovski et al found that QoL deteriorates 
as the number of comorbidities increases and is more likely to be affected by physical health than by mental health. Also 
analysis revealed that a bigger decrease in HRQoL occurred in younger individuals who had multiple comorbidities.10

AS is characterized, inter alia, by chronic fatigue, sleep disturbances, and lower-back pain. According to 
Uchmanowicz et al,32 sleep disturbances affect QoL in patients with chronic lower-back pain and have a negative 
impact on daily functioning and QoL. Fatigue, which is common in rheumatic diseases, is another negative factor that 
reduces QoL and the level of professional and social functioning. This was emphasized by Ali et al33 in a study of 
patients with autoimmune rheumatic diseases, including spondyloarthropathies.

This study also examined how having a pet affects disease acceptance and QoL in AS patients. By analysing the 
relationship between welfare and dog ownership in a study of Canadian patients with chronic back problems, Carr et al34 

confirmed the beneficial effect of this factor on the physical, mental and social domains. Similar studies among older adults 
suggest that having pets may benefit owners in terms of social relationships and mental health.35,36 However, this analysis of 
pet ownership did not reveal any significant correlation with disease acceptance. However, QoL depended on having a pet 
because psychological (p = 0.037) and social (p = 0.03) QoL were better in the group of participants who owned a pet.

The above study and literature results show that AS negatively affects all dimensions of QoL. In the group of patients 
with AS, their acceptance of the disease and QoL depend on clinical factors, including those related to the disease, as 
well as sociodemographic factors. In addition to QoL and AIS, patients’ psychological factors are also important, 
including a sense of self-efficacy, a sense of coherence, or coping with stress.

Some limitations in our study should be taken into account when interpreting the results. Firstly, all data were 
collected in cross-sectional surveys, and therefore causal relationships could not be established. Also all patients were 
recruited from a one hospital, and as a result our findings need to be confirmed in other settings to assess their 
generalisability. In our study, subdomains of axial spondyloarthritis, including entheses and spinal mobility, were not 
examined.

Conclusion
The disease acceptance influences QoL in all its dimensions in the case of AS. Our results suggest that therapeutic 
measures aimed at strengthening AIS can improve QoL in patients with AS. Prevention of complications and biological 
treatment tailored to the progression of AS can enhance patients’ QoL. The presented analysis can also be used in 
planning effective therapeutic management in the treatment and care of patients with AS.
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