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Predictors of pain catastrophizing in women with  
systemic lupus erythematosus
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INTRODUCTION
Systemic lupus erythematosus (SLE) is a chronic, autoimmune 
disease with a broad spectrum of clinical symptoms affecting 
almost all organ systems1. Pain, musculoskeletal symptoms, 
fatigue, depression, and cognitive deficits are common, in addi-
tion to skin-related and systemic manifestations2. These findings 
can be aggravated by a disease or found independently linked 
to the physical and psychological restraints3,4.

One of the first and most common symptoms reported 
by SLE patients is pain, frequently caused by musculoskel-
etal conditions. Also, it is shown that the physiopathology 
of pain impacts patients as well as inflammation of joints5. 
There is a link between cognitive, affective, and behavioral 
factors and pain catastrophizing which stimulates avoidance, 
fear, and depression6.

Pain catastrophizing is magnifying pain sensations, inability 
to deal with pain, and feeling helpless and has been proven to 
develop a chronic cycle ending in central sensitization7. Pain 

catastrophizing strongly correlates with depression, coping skills, 
physical functioning, and quality of life in rheumatic diseases, 
particularly in SLE6. Whichever the pain results, patients with 
SLE are likely to develop maladaptive coping skills, perception, 
body awareness, and fear of movement.

Understanding the relationship between pain catastroph-
izing and related factors may help identify the main rehabil-
itation targets in SLE patients. This study aimed to identify 
factors predicting pain catastrophizing in women with SLE. 
We hypothesized that kinesiophobia, depression level, body 
awareness, and body mass index (BMI) predict pain catastro-
phizing in women with SLE.

METHODS
This cross-sectional study was conducted between 2018 and 
2019 at Ankara University, Faculty of Medicine, Department of 
Rheumatology. The Ethical Institution of the Ankara University 
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SUMMARY
OBJECTIVE: The aim of this study was to identify predictive factors associated with pain catastrophizing in women with systemic lupus 

erythematosus (SLE).

METHODS: A total of 104 volunteered women with a diagnosis of systemic lupus erythematosus participated in the study. Pain Catastrophizing Scale, 

Body Awareness Questionnaire, Tampa Scale of Kinesiophobia, and Beck Depression Inventory were used to assess patients. Correlations between 

pain catastrophizing (dependent variable) and independent variables (age, body mass index, disease activity, organ damage, depression, kinesiophobia, 

and body awareness) were analyzed with Pearson’s rho correlation analysis. The multiple stepwise linear regression models with R2 were used to 

compare across the models and explain the total variance. The significance level of a p-value was considered significant if p≤0.05.

RESULTS: There were no correlations between Pain Catastrophizing Scale and age, Beck Depression Inventory, disease activity, and organ damage 

(p>0.05). Pain Catastrophizing Scale was correlated with Tampa Scale of Kinesiophobia (r=0.585; p<0.001), Beck Depression Inventory (r=0.511; 

p<0.001), and Body Awareness Questionnaire (r=0.277; p<0.005). The regression analysis showed that the predictor factors of pain catastrophizing 

in women with systemic lupus erythematosus were TSK (B 0.411; p<0.001), Beck Depression Inventory (B 0.363; p<0.001), Body Awareness 

Questionnaire (B 0.273; p<0.001), and body mass index (B -0.169; p=0.02) (Nagelkerke R2=0.52).

CONCLUSIONS: As a result, the most related factors on pain catastrophizing were kinesiophobia, depression, body awareness, and body mass index 

in women with systemic lupus erythematosus. We suggest assessing these parameters as predictive of pain catastrophizing throughout systemic 

lupus erythematosus management.
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approved the study protocol with the number 06-301-17. All 
assessments were made if patients agreed to participate in the 
study when they came for their routine controls, and all the 
participants were provided with verbal and written informed 
consent according to the Declaration of Helsinki. Individuals 
who met the American College of Rheumatology 1997 crite-
ria for diagnosis of SLE8 and volunteered to participate were 
included in the study. Exclusion criteria were difficulties reading 
and understanding Turkish and having a psychological disorder.

A rheumatologist performed a physical examination and 
assessed disease-specific manifestations, disease activity, and dis-
ease-related organ damage. Disease activity and organ damage 
were evaluated with the Revised Systemic Lupus Activity Measure 
(SLAM-R)9 and Systemic Lupus International Collaborating 
Clinics/American College of Rheumatology Damage Index 
(SLICC/ACR-DI)10, respectively. The SLAM-R estimates a 
degree of severity for the last month, and the score range is 
0–86, where a score ≥7 is considered a flare9. The SLICC/
ACR-DI is divided into nine organ systems with scores rang-
ing from 0 to 47, and SLICC/ACR-DI ≥1 was considered to 
have organ damage10.

Patient-reported outcome measurements

Pain Catastrophizing Scale
Turkish PCS was used to measure how people catastrophize in 
response to pain. This scale is a 5-Likert scale with 13 questions 
and evaluates the feelings and thoughts of a person when they 
are experiencing pain11.

Body Awareness Questionnaire
The BAQ is a tool with psychometric properties that reflect 
the concept of body awareness (such as self-reported predic-
tions about the body, disease, and sleep cycle). It is a Likert-
type questionnaire consisting of 18 items and 4 subgroups. A 
high survey score means that the body awareness level is high12.

Tampa Scale for Kinesiophobia
The TSK is a 17-question 4-point Likert scale that measures 
fear of movement/re-injury. The total score ranges between 
17 and 68 points, and a score equal to 37 or higher means an 
individual has kinesiophobia13.

Beck Depression Inventory
BDI was used to measure characteristics, attitudes, and symptoms 
of depression. It is a valid and reliable questionnaire having four 
cutoff scores: 0–12 for minimal, 13–18 for mild, 19–28 for mod-
erate, and 29–63 for severe depression in the Turkish population14.

Statistical analyses
SPSS version 23 (IBM Corp., Armonk, NY, USA) was used 
for statistical analysis. Correlations between pain catastroph-
izing (dependent variable) and independent variables (age, 
BMI, disease activity, organ damage, body awareness, kine-
siophobia, and depression) were analyzed with Pearson’s rho 
correlation analysis; a value of 1.0 was interpreted as perfect, 
0.9–0.7 as strong, 0.6–0.4 moderate, 0.3–0.1 weak, and 0 as 
zero. The multiple stepwise linear regression models with R2 
were used to compare across the models and explain the total 
variance. The significance level of a p-value was considered 
significant if p≤0.05.

RESULTS
This study included 104 women with SLE. The mean age of 
the patients was 49.49±7.19 years, and the mean BMI was 
27.17±4.01 kg/m². The disease activity level measured by 
SLAM-R was 5.39±3.68, and the disease damage index mea-
sured by SLICC/ACR-DI was 0.58±0.87. There were no cor-
relations between PCS (22.12±12.09) and age, BMI, SLAM-R, 
and SLICC/ACR-DI (p>0.05) (Table 1). PCS was correlated 
with BAQ (88.94±19.85) (p<0.005), TSK (42.94±7.76), and 
BDI (15.63±11.18) (p<0.001) (Table 1).

A multiple stepwise linear regression analysis was built to 
check for variables independently affecting PCS. The indepen-
dent variables (BMI, SLAM-R, SLICC/ACR-DI, BAQ, TSK, 
and BDI) were entered into the stepwise regression model. 
The regression analysis showed that the predictor factors of 
pain catastrophizing in women with SLE were TSK (B 0.411; 
p<0.001), BDI (B 0.363; p<0.001), BAQ (B 0.273; p<0.001), 
and BMI (B -0.169; p=0.02) (Nagelkerke R2=0.52) (Table 2).

Table 1. Bivariate correlations between pain catastrophizing scale 
and disease-related factors.

*p<0.001. BMI: Body mass index; SLAM-R: Revised Systemic Lupus Activity 
Measure; SLICC/ACR-DI: Lupus International Collaborating Clinics/American 
College of Rheumatology Damage Index; BAQ: Body Awareness Questionnaire; 
TSK: Tampa Scale for Kinesiophobia; BDI: Beck Depression Inventory.

n=104 r p

Age (years) 0.141 0.155

BMI (kg/m2) -0.084 0.399

SLAM-R (0–86) 0.105 0.293

SLICC-DI (0–47) 0.153 0.123

BAQ (0–126) 0.277 0.005*

TSK (17–68) 0.585 <0.001*

BDI (0–63) 0.511 <0.001*
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DISCUSSION
Our study investigated predictive factors of pain catastrophizing 
in women with SLE. Pain catastrophizing was correlated with 
body awareness, kinesiophobia, and depression. As a result, in 
regression analyses, body awareness, kinesiophobia, depression, 
and BMI were significant predictors of pain catastrophizing in 
women with SLE. In the literature, body awareness and kinesi-
ophobia are not currently reported as predictive factors of pain 
catastrophizing in individuals with SLE. Therefore, this study’s 
results also highlight these predictors in the SLE population 
regarding pain catastrophizing.

Pain catastrophizing is a factor that contains psychological 
and physical parameters. Although there is no agreement on 
what pain catastrophizing is, the main components are defined 
as rumination, magnification, and helplessness, and its under-
standing expands beyond these15. Since it is known that pain 
catastrophizing is related to pain intensity and disability, pre-
dicting factors that affect pain catastrophizing is a topic that 
is still compelling and intriguing. Since a human being is con-
sidered far from only being a biological creature, psychologi-
cal and social parameters affect humans, varying from person 
to person. Our study shows that fear of movement, depressive 
mood, awareness of your body and symptoms, and BMI are 
considered predictors of catastrophizing. These findings empha-
size the importance of considering pain catastrophizing and 
being careful to not missing possible predictors of pain cata-
strophizing during treatment.

The relationship between age, disease activity, organ dam-
age, kinesiophobia, depression levels, BMI, and pain catastro-
phizing of women was investigated in this study. There was 
no significant correlation with age, disease activity, and organ 
damage, but others were significantly correlated with pain cat-
astrophizing. Similarly, Somers et al. investigated the relation-
ship between pain coping cognitions, pain catastrophizing and 
physical symptoms, and psychological distress in SLE patients. 

These authors found that self-efficacy and catastrophizing cor-
related with pain, stiffness, fatigue, and positive and negative 
mood16. Our findings support these results as these psycholog-
ical parameters engage each other.

Body awareness comprises physical conditions, cognitions, 
and body experiences with the psychosocial background of one-
self. Similarly, in this study, body awareness predicted pain cat-
astrophizing in women with SLE. Body awareness is the gen-
eral description of embodied identity, which is related to two 
categories: “living in the body” and “living concerning others 
and society17.” Therefore, our results are more predictable than 
having negative beliefs about the body, and negative thoughts 
and experiences with pain would deteriorate catastrophizing.

It is shown that kinesiophobia and depression signifi-
cantly affect patients with SLE18. In our study, it was found 
that pain catastrophizing was associated with both kinesi-
ophobia and depression. Most importantly, kinesiophobia 
was the most crucial variable predicting pain catastrophizing, 
which makes sense considering these relationships. One rea-
son for this result might be that 85.4% of enrolled patients 
had kinesiophobia. Since pain causes fear of movement and 
depression in rheumatic diseases, patients are more likely to 
develop more catastrophizing beliefs and behaviors with the 
chronic nature of the disease7.

In addition to all these psychosocial factors, the only physical 
finding was BMI as a predictor of pain catastrophizing in this 
study. Previous studies showed that obesity is related to disease 
activity and other outcomes in SLE patients19,20. In our study, 
BMI was not related to disease activity but was a predictor of 
pain catastrophizing. BMI was a predictor because 80.8% of 
our patients had a BMI of 25 or above. Besides, there is a lack 
of studies investigating the relationship between BMI and pain 
catastrophizing in the SLE population.

The main limitation of this study is that the population 
consisted only of women. Since SLE is a disease primarily seen 

Dependent variable: Pain Catastrophizing Scale; *p<0.001; R2=0.518

Table 2. The regression analysis showing the predictor factors of pain catastrophizing in women with systemic lupus erythematosus.

Model

Unstandardized  
coefficients

Standardized 
coefficients t *p

B Standard error Beta

Independent 
variables

Tampa Scale of 
Kinesiophobia

0.642 0.125 0.411 5.130 <0.001

Beck Depression 
Scale

0.392 0.086 0.363 4.573 <0.001

Body Awareness 
Questionnaire

0.168 0.045 0.273 3.745 <0.001

Body mass index -0.543 0.229 -0.169 -2.368 0.020
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in women, the results are not surprising but cannot be general-
ized to the whole SLE population. In addition, it is well known 
that women have more tendency to have pain catastrophizing 
than men21. It is also known that genetic factors and hormone 
levels affect the symptoms of the disease22. Therefore, the lack 
of medical record information about the hormonal status of 
our patients is another limitation. We suggest examining the 
effects of hormonal and menopausal conditions on pain cata-
strophizing for further studies.

CONCLUSIONS
We recommend healthcare professionals working with women 
with SLE consider predictors in managing the disease. Thus, 
identifying disease-related parameters effective for pain catastro-
phizing, developing coping strategies with them, and reducing 
chronic pain in SLE patients can increase their quality of life. 

Further studies are needed to support our results, including 
gender and hormonal status.

Clinical Impact
•	 Kinesiophobia, depression, body awareness, and BMI 

are significant predictors of pain catastrophizing in 
women with SLE.

•	 Health professionals working with the SLE population 
should consider the abovementioned factors in the treat-
ment process.

AUTHORS’ CONTRIBUTION
GIK: Conceptualization, Formal Analysis, Writing – original 
draft. GAB: Formal Analysis, Writing – original draft. EG: 
Aydemir-Guloksuz Data curation, Writing – original draft. 
GK: Data curation.

REFERENCES
1.	 Dörner T, Furie R. Novel paradigms in systemic lupus erythematosus. 

Lancet. 2019;393(10188):2344-58. https://doi.org/10.1016/
S0140-6736(19)30546-X

2.	 Leuchten N, Milke B, Winkler-Rohlfing B, Daikh D, Dörner T, Johnson 
SR, et al. Early symptoms of systemic lupus erythematosus (SLE) 
recalled by 339 SLE patients. Lupus. 2018;27(9):1431-6. https://
doi.org/10.1177/0961203318776093

3.	 Shi Y, Li M, Liu L, Wang Z, Wang Y, Zhao J, et al. Relationship between 
disease activity, organ damage and health-related quality of life in 
patients with systemic lupus erythematosus: A systemic review 
and meta-analysis. Autoimmun Rev. 2021;20(1):102691. https://
doi.org/10.1016/j.autrev.2020.102691

4.	 Falasinnu T, Drenkard C, Bao G, Mackey S, Lim SS. The problem of 
pain in systemic lupus erythematosus: an explication of the role of 
biopsychosocial mechanisms. J Rheumatol. 2021;48(8):1279-89. 
https://doi.org/10.3899/jrheum.200595 

5.	 Nichilatti LP, Fernandes JM, Marques CP. Physiopathology of 
pain in systemic erythematosus lupus. Lupus. 2020;29(7):721-6. 
https://doi.org/10.1177/0961203320919872

6.	 Shim E-J, Hahm B-J, Go DJ, Lee KM, Noh HL, Park SH, et al. Modeling 
quality of life in patients with rheumatic diseases: the role of pain 
catastrophizing, fear-avoidance beliefs, physical disability, and 
depression. Disabil Rehabil. 2018;40(13):1509-16. https://doi.
org/10.1080/09638288.2017.1300691 

7.	 Martinez-Calderon J, Jensen MP, Morales-Asencio JM, Luque-
Suarez A. Pain Catastrophizing and function in individuals with 
chronic musculoskeletal pain: a systematic review and meta-
analysis. Clin J Pain. 2019;35(3):279-93. https://doi.org/10.1097/
AJP.0000000000000676

8.	 Hochberg MC. Updating the American College of Rheumatology 
revised criteria for the classification of systemic lupus erythematosus. 
Arthritis Rheum. 1997;40(9):1725. https://doi.org/10.1002/
art.1780400928

9.	 Bae S, Koh H, Chang D, Kim M, Park J, Kim S. Reliability and validity 
of systemic lupus activity measure-revised (SLAM-R) for measuring 

clinical disease activity in systemic lupus erythematosus. Lupus. 
2001;10(6):405-9. https://doi.org/10.1191/096120301678646146

10.	 Gladman DD, Goldsmith CH, Urowitz MB, Bacon P, Fortin P, Ginzler 
E, et al. The Systemic Lupus International Collaborating Clinics/
American College of Rheumatology (SLICC/ACR) Damage Index 
for Systemic Lupus Erythematosus International Comparison. J 
Rheumatol. 2000;27(2):373-6. PMID: 10685799

11.	 Süren M, Okan I, Gökbakan AM, Kaya Z, Erkorkmaz Ü, Arıcı S, 
et al. Factors associated with the pain catastrophizing scale and 
validation in a sample of the Turkish population. Turk J Med Sci. 
2014;44(1):104-8. https://doi.org/10.3906/sag-1206-67

12.	 Mehling WE, Gopisetty V, Daubenmier J, Price CJ, Hecht FM, 
Stewart A. Body awareness: construct and self-report measures. 
PLoS One. 2009;4(5):e5614. https://doi.org/10.1371/journal.
pone.0005614 

13.	 Yilmaz ÖT, Yakut Y, Uygur F, Uluğ N. Tampa Kinezyofobi Ölçeği’nin 
Türkçe versiyonu ve test-tekrar test güvenirliği. Fizyoter Rehabil. 
2011;22(1):44-9.

14.	 Kapci EG, Uslu R, Turkcapar H, Karaoglan A. Beck Depression 
Inventory II: evaluation of the psychometric properties and 
cut-off points in a Turkish adult population. Depress Anxiety. 
2008;25(10):E104-10. https://doi.org/10.1002/da.20371

15.	 Petrini L, Arendt-Nielsen L. Understanding Pain Catastrophizing: 
Putting Pieces Together. Front Psychol. 2020;11:603420. https://
doi.org/10.3389/fpsyg.2020.603420 

16.	 Somers TJ, Kurakula PC, Criscione-Schreiber L, Keefe FJ, 
Clowse ME. Self-efficacy and pain catastrophizing in systemic 
lupus erythematosus: relationship to pain, stiffness, fatigue, 
and psychological distress. Arthritis Care Res (Hoboken). 
2012;64(9):1334-40. https://doi.org/10.1002/acr.21686

17.	 Gyllensten AL, Skär L, Miller M, Gard G. Embodied identity--a 
deeper understanding of body awareness. Physiother Theory Pract. 
2010;26(7):439-46. https://doi.org/10.3109/09593980903422956

18.	 Yentür SB, Karatay S, Oskay D, Tufan A, Küçük H, Haznedaroğlu Ş. 
Kinesiophobia and related factors in systemic lupus erythematosus 
patients. Turk J Med Sci. 2019;49(5):1324-31. https://doi.
org/10.3906/sag-1804-152

https://doi.org/10.1016/S0140-6736(19)30546-X
https://doi.org/10.1016/S0140-6736(19)30546-X
https://doi.org/10.1177/0961203318776093
https://doi.org/10.1177/0961203318776093
https://doi.org/10.1016/j.autrev.2020.102691
https://doi.org/10.1016/j.autrev.2020.102691
https://doi.org/10.3899/jrheum.200595
https://doi.org/10.1177/0961203320919872
https://doi.org/10.1080/09638288.2017.1300691
https://doi.org/10.1080/09638288.2017.1300691
ht﻿tps://doi.org/10.1097/AJP.0000000000000676
ht﻿tps://doi.org/10.1097/AJP.0000000000000676
https://doi.org/10.1002/art.1780400928
https://doi.org/10.1002/art.1780400928
https://doi.org/10.1191/096120301678646146
https://doi.org/10.3906/sag-1206-67
https://doi.org/10.1371/journal.pone.0005614
https://doi.org/10.1371/journal.pone.0005614
https://doi.org/10.1002/da.20371
https://doi.org/10.3389/fpsyg.2020.603420
https://doi.org/10.3389/fpsyg.2020.603420
https://doi.org/10.1002/acr.21686
https://doi.org/10.3109/09593980903422956
https://doi.org/10.3906/sag-1804-152
https://doi.org/10.3906/sag-1804-152


Kinikli, G. I. et al.

1251

Rev Assoc Med Bras 2022;68(9):1247-1251

19.	 Teh P, Zakhary B, Sandhu VK. The impact of obesity on SLE disease 
activity: findings from the Southern California Lupus Registry 
(SCOLR). Clin Rheumatol. 2019;38(2):597-600. https://doi.
org/10.1007/s10067-018-4336-3

20.	 Patterson SL, Schmajuk G, Jafri K, Yazdany J, Katz P. Obesity 
is Independently Associated With Worse Patient-Reported 
Outcomes in Women with Systemic Lupus Erythematosus. 
Arthritis Care Res (Hoboken). 2019;71(1):126-33. https://doi.
org/10.1002/acr.23576

21.	 Etherton J, Lawson M, Graham R. Individual and gender differences 
in subjective and objective indices of pain: gender, fear of pain, pain 
catastrophizing and cardiovascular reactivity. Appl Psychophysiol 
Biofeedback. 2014;39(2):89-97. https://doi.org/10.1007/s10484-
014-9245-x

22.	 Soares-Júnior J, Sorpreso IE, Curado JN, Ferreira Filho ES, Simões 
RS, Bonfa E, et al. Hormone therapy effect on menopausal systemic 
lupus erythematosus patients: a systematic review. Climacteric. 
2022:1-7. https://doi.org/10.1080/13697137.2022.2050205

https://doi.org/10.1007/s10067-018-4336-3
https://doi.org/10.1007/s10067-018-4336-3
https://doi.org/10.1002/acr.23576
https://doi.org/10.1002/acr.23576
https://doi.org/10.1007/s10484-014-9245-x
https://doi.org/10.1007/s10484-014-9245-x
https://doi.org/10.1080/13697137.2022.2050205

