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Abstract
Objective

To develop and validate the Fatigue Coping Strategies Questionnaire (FCSQ), a self-report measure to assess 
coping with fatigue in systemic sclerosis (SSc).

Methods
We generated an initial pool of items by combining content from existing coping questionnaires and fatigue 

management programs. Items were added, removed, or modified according to Nominal Group Technique (NGT) 
sessions conducted with individuals with SSc. Candidate items were administered to SPIN Cohort participants. 

Exploratory factor analysis (EFA) was used to determine factor structure, with item reduction based on factor loadings, 
cross-loadings, and conceptual overlap. Measurement properties were assessed using confirmatory factor analysis, 

differential item functioning (DIF) by language and disease subtype, and Cronbach’s alpha.

Results
73 items were reviewed during the 5 NGT sessions (2 English-language, 3 French-language) with 19 participants. 

36 items were retained and administered to 645 SPIN Cohort participants. EFA identified a 7-factor structure, resulting 
in a 21-item questionnaire across 7 domains: Rest and Energy Conservation (2 items), Focus on Fatigue (3), Time and 
Activity Management (6), Ignoring Fatigue (4), Faith-Based Coping (2), Stress Management (2), and Physical Activity (2). 
Internal consistency was close to or above acceptable across domains (α=0.66 to 0.83). Five items showed significant 

DIF by language, but none meaningfully influenced scores (r>0.99 between DIF-adjusted and unadjusted models). 
No DIF was observed by disease subtype.

Conclusion
The FCSQ is a valid and reliable measure of fatigue-related coping in SSc. Future research should evaluate the 

measure’s responsiveness to change and potential adaptation for other chronic conditions.
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Introduction
Systemic sclerosis (SSc) is a rare rheu-
matic disease involving microvascular 
damage and fibrosis of the skin and 
internal organs (1). Fatigue, defined as 
persistent exhaustion exceeding exer-
tion and not relieved by sleep, is one 
of the most prevalent and burdensome 
symptoms, affecting approximately 
90% of people with SSc (2). Fatigue 
moderately to severely limits daily ac-
tivities in about 75% of people with 
SSc and is strongly associated with 
pain, sleep disturbance, psychological 
distress, reduced physical functioning, 
and poorer quality of life (3-5).
Individuals with chronic conditions, 
including autoimmune rheumatic dis-
eases, develop coping mechanisms to 
manage illness-related stress (6). Cop-
ing involves behavioural and cognitive 
efforts to manage, reduce, or tolerate 
stressful situations (7). Most coping as-
sessment tools for chronic illnesses (8) 
focus on cognitive and emotional strate-
gies rather than behavioural approaches 
(9-12). We previously adapted the 27-
item Coping Strategies Questionnaire-
Revised (12) for fatigue (CSQ-R-Fa-
tigue) in SSc (13), which includes 6 fac-
tors: coping self-statements (4 items), 
distancing (4 items), catastrophising (6 
items), distraction (5 items), ignoring (5 
items), and praying (3 items). We found 
substantial differential item functioning 
(DIF) by language and disease subtype, 
indicating that scores reflected fatigue 
plus other factors (e.g. language, dis-
ease severity), limiting comparability. 
Additionally, participants and patient 
research partners highlighted that the 
CSQ-R-Fatigue omits key behavioural 
strategies, including resting, planning, 
and staying active, which align with 
evidence-based fatigue management 
programs in autoimmune rheumatic 
diseases (14, 15).
The Illness Management Questionnaire 
was developed for chronic fatigue syn-
drome and includes several active strat-
egies supported in fatigue management 
programs (14, 15). It includes 45 items 
across 4 factors: maintaining activity 
(17 items), accommodating to the ill-
ness (13 items), focusing on symptoms 
(9 items), and information-seeking 
(6 items) (16). However, coping in 

chronic fatigue syndrome and SSc may 
differ. Furthermore, the questionnaire 
omits potentially important psychologi-
cal strategies, was developed with only 
207 participants (16) without external 
validation, and its length may burden 
participants. 
Our objective was to develop the Fa-
tigue Coping Strategies Questionnaire 
(FCSQ) to assess coping with fatigue 
in SSc and evaluate its factor structure, 
DIF, and reliability.

Methods
We 1) developed preliminary fatigue-
coping items for SSc, 2) refined items 
through nominal group technique 
(NGT) sessions plus researchers’ and 
patient advisors’ input, and 3) admin-
istered the items in the multinational 
Scleroderma Patient-Centred Interven-
tion Network (SPIN) Cohort (17, 18). 
We selected final FCSQ items based 
on item performance, used explora-
tory factor analysis (EFA) to identify 
content domains, evaluated measure-
ment properties by assessing DIF by 
language (French, English) and disease 
subtype (diffuse, limited or sine), and 
evaluated internal consistency within 
each domain (Supplementary Fig. S1 
for a flow chart of the methods).
The SPIN Cohort was approved by 
the Research Ethics Committee of the 
Centre Intégré Universitaire de Santé et 
de Services Sociaux du Centre-Ouest-
de-l’Île-de-Montréal (no. MP-05-2013-
150) and by the ethics committees of all 
recruiting sites. The present study was 
approved as an amendment.

Identification of candidate items
We created an initial item list using the 
CSQ-R-Fatigue (12) and Illness Man-
agement Questionnaire (15), which as-
sess fatigue-related coping but capture 
different components. Overlapping 
items were consolidated by research 
team consensus. We additionally re-
viewed effective fatigue-management 
programs in rheumatic diseases (14, 
15) to identify missing strategies. One 
investigator converted strategies into 
first-person action statements (e.g. Plan 
lighter activities and rest breaks around 
[bigger tasks] was transformed to I plan 
lighter activities and rest breaks around 
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my bigger tasks), and three investiga-
tors refined items until consensus.
Two bilingual English-French speakers 
(one European, one Canadian) indepen-
dently translated items and reconciled 
discrepancies into a unified French 
version. A third bilingual speaker back-
translated items into English to ensure 
meaning was preserved.

Item selection for testing
We used the NGT, a stakeholder-driven 
consensus method used previously in 
SSc (19-21), to ensure items reflected 
patient experiences. We planned four to 
six 60-90-minute sessions, with the final 
number determined by data redundancy 
and consistency. Sessions were conduct-
ed via Zoom in English or French to en-
able broad participation without travel. 

Eligibility and recruitment of 
NGT session participants
Eligible participants had physician-

confirmed SSc, were fluent in English 
or French, and reported at least “a little 
bit” of fatigue on ≥2 of 4 PROMIS-29 
v. 2.0 Fatigue items (response options: 
not at all, a little bit, somewhat, quite 
a bit, very much) (22-24). Recruitment 
involved emails to SPIN Cohort partic-
ipants, posts on SPIN’s Facebook and 
Instagram pages, and emails to SPIN 
patient partner organisations linking to 
an online consent and eligibility form. 
SPIN Cohort eligibility requires meet-
ing the 2013 American College of Rheu-
matology/European League Against 
Rheumatism SSc classification criteria 
(25); age ≥18 years; fluency in English, 
French, or Spanish; and internet ac-
cess. Since the NGT sessions were in 
English and French, Spanish-speaking 
participants were not contacted. Partici-
pants are recruited at 54 sites in seven 
countries (Australia, Canada, France, 
Mexico, Spain, UK, USA). Written in-
formed consent permits future contact. 

Sites submit an online medical form, 
after which participants activate their 
accounts and complete online measures 
every three months. 

Consent and pre-NGT survey
An online Qualtrics consent form de-
tailed the study and NGT process, and 
individuals could contact the study 
coordinator with questions. Con-
senting individuals completed the 4 
PROMIS-29 v.2.0 Fatigue items to de-
termine eligibility. Non-SPIN partici-
pants also completed sociodemograph-
ic and medical questions (sex, gender, 
age, race or ethnicity, country, rela-
tionship status, education, occupation, 
household income, SSc subtype, years 
since diagnosis), while SPIN partici-
pants provided their SPIN-linked email 
to access these data. All respondents 
provided availability for NGT sessions.
We assigned participants to sessions 
based on availability, aiming for soci-

Table I. Sociodemographic and disease characteristics for the full sample and by assessment language.

Characteristics	 Full sample (n=645)	 English (n=345)	 French (n=300)

	 n with 	 Mean (SD) or N (%)	 n	 Mean (SD) or N (%)	 n	 Mean (SD) or N (%)	
	 data				  

Sociodemographic variables	 					   
Age (years)	 645	 62.6	  (11.8)	 345	 64.2 	 (11.1)	 300	 60.7 	 (12.3)
Female sex	 645	 576 	 (89.3%)	 345	 312 	 (90.4%)	 300	 264 	 (88.0%)
Education (years)	 601	 15.7 	 (4.6)	 324	 16.2 	 (3.4)	 277	 15.0 	 (5.6)
Married or living as married	 604	 417 	 (69.0%)		  232 	 (71.6%)		  185 	 (66.0%)
White race or ethnicitya	 609	 511 	 (83.9%)	 327	 284 	 (86.9%)	 282	 227 	 (80.5%)
Country	 645			   345			   300	
USA		  167 	 (25.9%)		  167 	 (48.4%)		  0 	 (0%)
France		  255 	 (39.5%)		  2 	 (0.6%)		  253 	 (84.3%)
Canada		  159 	 (24.7%)		  112 	 (32.5%)		  47 	 (15.7%)
UK		  52 	 (8.1%)		  52 	 (15.1%)		  0 	 (0%)
Australia		  12 	 (1.9%)		  12 	 (3.4%)		  0 	 (0%)
Body mass index (kg/m2)	 642	 24.9 	 (5.3)	 344	 25.8 	 (5.7)	 298	 23.9 	 (4.6)
Years since first non-Raynaud’s symptoms	 645	 17.0 	 (9.4)	 345	 19.4 	 (9.7)	 300	 14.2 	 (8.1)
Limited or sine disease subtype	 645	 423 	 (65.6%)	 345	 213 	 (61.7%)	 300	 210 	 (70.0%)
Gastrointestinal involvement	 636   	 550 	 (86.5%)	 339	 302 	 (89.1%)	 297	 248	 (83.5%)
Digital ulcers	 619	 81 	 (13.1%)	 328	 39 	 (11.9%)	 291	 42 	 (14.4%)
Tendon friction rubs	 569			   298			   271	
Current		  47 	 (8.3%)		  25 	 (8.4%)		  22 	 (8.1%)
Past		  47 	 (8.3%)		  33 	 (11.1%)		  14 	 (5.2%)
Never		  475 	 (83.5%)		  240 	 (80.5%)		  235 	 (86.7%)
Small joint contractures	 608			   317			   291	
None or mild 		  453 	 (74.5%)		  252 	 (79.5%)		  201 	 (69.1%)
Moderate		  123 	 (20.2%)		  52 	 (16.4%)		  71 	 (24.4%)
Severe		  32 	 (5.3%)		  13 	 (4.1%)		  19 	 (6.5%)
Large joint contractures	 591			   312			   279	
None or mild 		  527 	 (89.2%)		  287 	 (92.0%)		  240 	 (86.0%)
Moderate		  52 	 (8.8%)		  20 	 (6.4%)		  32 	 (11.5%)
Severe		  12 	 (2.0%)		  5 	 (1.6%)		  7 	 (2.5%)
History of SSc renal crisis	 631	 19 	 (3.0%)	 338	 7 	 (2.1%)	 293	 12 	 (4.1%)
Interstitial lung disease	 551	 174 	 (31.6%)	 307	 87 	 (28.3%)	 244	 87 	 (35.7%)
Pulmonary arterial hypertension	 617	 42 	 (6.8%)	 325	 23 	 (7.1%)	 292	 19 	 (6.5%)

aRace or ethnicity data were self-reported in each country using standard categories used in that country. Therefore, categories differed between countries.
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odemographic and disease diversity. 
Invitation emails confirmed session 
dates and times, with reminders sent 
after one week. Upon confirmation, 
participants completed a pre-NGT sur-
vey rating the importance of each can-
didate item for managing SSc-related 
fatigue on a 0–10 scale (0 = not at all 
important; 10 = extremely important), 
suggested modifications, and proposed 
additional strategies. 
One day before their session, partici-
pants received a reminder email to join 
Zoom 15 minutes early and have ma-
terials for brainstorming. Their com-
pleted pre-NGT survey was attached. 
Researchers reviewed pre-NGT survey 
responses and prepared session-specific 
agendas highlighting low- or mixed-
importance items, new strategies, sug-
gested modifications, and other com-
ments.

NGT sessions
Each English and French NGT session 
was co-led by two bilingual moderators 
knowledgeable about SSc and expe-
rienced in discussion-based research. 
One moderator facilitated discussion 
while the other took notes.
Sessions began with introductions and 
an agenda overview, followed by a 
round-robin format. Low- or mixed-im-
portance items were reviewed for modi-
fication or removal, conceptually simi-
lar items were considered for retention, 
removal, or combination, and newly 
proposed strategies were discussed.
The research team reviewed participant 
ratings and NGT feedback to finalise 
items for SPIN Cohort administration. 
Items with clear consensus were retained 
or removed; those with mixed feedback 
were reviewed by researchers and pa-
tient advisors for conceptual overlap, 
clarity, and perceived importance. Since 
only two faith-based items remained, 
one additional item was adapted from 
the Brief RCOPE (9) to ensure adequate 
representation. Final items were select-
ed by researcher consensus.

SPIN cohort administration, 
final item selection, evaluation of 
measurement properties
English- and French-speaking SPIN 
Cohort participants were invited via 

email and a SPIN platform posting to 
complete selected items outside their 
regular assessment, as done previously 
(21, 26, 27). The email described the 
study and included a Qualtrics link. In-
vitations were sent April 24, 2025, with 
reminders on April 29, May 6, and May 
28. The survey closed June 26. 
Participants indicated how often they 
used each fatigue-coping strategy, re-
gardless of perceived effectiveness, 
using a 7-point Likert scale (0–6, 0 = 
Never, 3 = Sometimes, and 6 = Always). 
Instructions advised taking breaks if fa-
tigued.

Statistical analyses
We computed descriptive statistics to 
characterise the total sample and Eng-
lish- and French-language participants 
separately. We calculated means and 
standard deviations (SD) for continu-
ous variables and frequencies with per-
centages for categorical variables. Item 
means, SDs, and response frequencies 
were also computed.

Selection of final FCSQ items 
and domains
Exploratory factor analysis (EFA) was 
conducted in the total sample to iden-
tify coping domains and inform item 
selection (28). EFA employed weight-
ed least squares mean and variance 
adjusted estimation, appropriate for or-
dinal data, with conventional standard 
errors, chi-square test statistic, and ge-
omin oblique rotation to allow correlat-
ed factors (29). The number of factors 
was determined using Cattell’s scree 
test, eigenvalues >1, model fit, and in-
terpretability, with eigenvalues reflect-
ing how much variance each factor ex-
plains. Model adequacy was assessed 
using the Tucker-Lewis Index (TLI) 
(30), the Comparative Fit Index (CFI) 
(31), and the Root Mean Square Error 
of Approximation (RMSEA) (32). TLI 
and CFI values near 0.95 and RMSEA 
near 0.06 indicate good fit (33). CFI 
near 0.90 (34) and RMSEA near 0.08 
(35) indicate acceptable fit. 
Consistent with best practices in scale 
development, items were considered 
for removal if they had i) a corrected 
item-total correlation <0.50 (36-38); 
ii) a factor loading <0.60 (36, 37); or 

iii) high conceptual overlap with other 
items (36). Investigators retained or re-
moved items based on interpretability, 
redundancy, and cross-loadings.

Evaluation of measurement properties
We conducted DIF analyses to assess 
whether measurement properties varied 
by language (English, French) or dis-
ease subtype (diffuse, limited or sine) 
and to evaluate the influence of any DIF 
on domain scores. DIF occurs when 
individuals with the same trait respond 
differently to an item because of group 
membership. DIF was examined us-
ing Multiple-Indicator Multiple-Cause 
model, which incorporates group vari-
ables into a confirmatory factor analysis 
(CFA). The base model includes the CFA 
structure and a direct effect of group on 
the latent factor to adjust for group dif-
ferences. DIF was evaluated separately 
for each domain with ≥3 items (39). 
For each domain, we regressed the la-
tent factor on language and subtype and 
added direct paths from each grouping 
variable to individual items. Items were 
first tested individually by regressing 
them on language; significant paths 
(p<0.05) indicated DIF. When DIF was 
detected, the item with the largest ef-
fect was retained, and remaining items 
were re-assessed iteratively until no ad-
ditional items exhibited significant DIF. 
This procedure was repeated for disease 
subtype. Domains with fewer than three 
items were not tested because 2-item 
CFA models are not identifiable.
After identifying items with significant 
DIF, we assessed influence on domain 
scores by comparing latent factor scores 
(standardised mean differences; SMD) 
between language and disease-subtype 
groups in baseline and DIF-adjusted 
CFA models. We evaluated associations 
between factor scores from each model 
using Pearson’s correlations and agree-
ment using intraclass correlation coef-
ficients (ICCs).
Since we found no substantive DIF, 
measurement properties were analysed 
in the full sample. For each domain, 
we examined floor and ceiling effects 
(≥15% of participants at the lowest or 
highest scores) to show extreme scores 
(40, 41), internal consistency using 
Cronbach’s alpha (42), and item-rest 
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correlations (correlations between each 
item and the sum of remaining domain 
items).
We conducted the EFA using Mplus 7 
(28); all other analyses were done in R-
studio version 2023.12.1.402 (43).

Involvement of people with 
lived experience
The SPIN Cohort is a patient-research-
er partnership whose Steering Com-
mittee, including 11 people with SSc, 
identified fatigue coping as a research 

priority. In our previous CSQ-R-Fa-
tigue study (13), participants noted 
missing coping strategies and recom-
mended developing a new measure to 
better capture coping with fatigue in 
SSc.

Table II. Item characteristics of all 36 items administered to the Scleroderma Patient-centred Intervention Network Cohort.

Items	 Mean ± SD 	 Item-rest	 EFA factor
	 scorea	 correlationb	 loading

Items included in the questionnaire	 		

Rest and energy conservation	 9.2 ± 2.3		
1. I try my best to get a good night’s sleep	 4.9 ± 1.3	 0.50	 0.61
2. I try to strike a balance between resting and staying active	 4.3 ± 1.4	 0.50	 0.72
Focus on fatigue	 8.0 ± 4.0		
4. I spend a lot of time thinking about my fatigue	 2.3 ± 1.7	 0.46	 0.72
5. I am constantly aware of my fatigue level	 3.6 ± 1.7	 0.54	 0.57
7. I try to explain my fatigue to others	 2.0 ± 1.7	 0.69	 0.51
Time and activity management	 22.5 ± 6.7		
3. I break things up into smaller tasks	 3.7 ± 1.6	 0.56	 0.55
6. I do my most important tasks first in case I feel too fatigued to finish everything	 3.8 ± 1.7	 0.54	 0.61
8. I plan lighter activities and rest breaks around bigger tasks	 3.4 ± 1.6	 0.58	 0.82
11. I manage my time so that I don’t have to do too much in one day	 3.6 ± 1.6	 0.44	 0.73
13. I do bigger tasks when I have less fatigue	 4.2 ± 1.4	 0.69	 0.52
15. I do something I enjoy, such as watching TV or listening to music to distract 	 3.8 ± 1.6	 0.44	 0.51
   myself when I am fatigued	  
Ignoring fatigue	 12.7 ± 4.9		
9. Even though fatigued, I just go on as if I were feeling OK	 3.7 ± 1.5	 0.57	 0.80
10. I try to ignore my fatigue	 3.6 ± 1.5	 0.49	 0.82
12. I push myself until I can do no more	 2.9 ± 1.7	 0.63	 0.51
20. I pretend that my fatigue is not a part of me	 2.5 ± 1.8	 0.69	 0.49
Faith-based coping	 4.9 ± 5.7		
14. I pray to God that my fatigue won’t last long	 1.8 ± 2.2	 0.44	 0.67
19. I rely on my faith in God to help me cope with my fatigue	 1.6 ± 2.1	 0.69	 0.97
Stress management	 7.2 ± 2.9		
16. I try to reduce my stress and anxiety levels	 3.6 ± 1.6	 0.71	 0.70
18. I try to control how much stress there is in my life	 3.6 ± 1.5	 0.86	 0.95
Physical activity	 5.9 ± 3.6		
17. I follow an exercise routine to improve my strength and reduce my fatigue	 3.0 ± 1.9	 0.87	 0.76
21. I do physical activities such as yoga or sports to help with my fatigue	 2.9 ± 2.0	 0.67	 0.81

Items not included in the final questionnaire	 		

Focus on fatigue			 
E1. I tell myself to be brave and carry on despite the fatigue	 3.8 ± 1.8		  0.47
E4. I think of people, activities, experiences, or things I enjoy distracting myself from my fatigue	 2.8 ± 1.8		  0.29
E7. I seek support from others with similar experiences with fatigue	 1.1 ± 1.4		  0.27
E10. I seek psychological help to cope with my fatigue	 0.9 ± 1.5		  0.25
E11. I use lists, charts, or apps to recognize trends in my fatigue levels	 0.4 ± 1.0		  0.25
E15. I look for information on managing fatigue	 1.9 ± 1.8		  0.36
Time and activity management			 
E2. I pay attention to my limitations due to fatigue	 3.6 ± 1.5		  0.46
E3. I ask for help with work or chores	 2.8 ± 1.7		  0.43
E5. I follow the advice of my medical professionals on managing my fatigue	 3.4 ± 1.8		  0.24
E9. I take naps to recharge my energy	 3.0 ± 1.9		  0.27
E13. I accept that my life is no longer the same as before the fatigue	 3.7 ± 1.7		  0.34
Ignoring fatigue			 
E6. I do something I want to do, even though I know I will feel worse after	 3.6 ± 1.5		  0.46
E8. I push myself to stay active	 4.4 ± 1.4		  0.42
Faith-based coping	 		
E14. I turn to my faith to cope when I’m feeling fatigued	 1.5 ± 2.0		  0.94
Stress management 			 
E12. I control my negative feelings	 3.5 ± 1.5		  0.48

a On a 7-point scale, where 0 = Never, 3 = Sometimes, and 6 = Always; bItem-rest correlations were done within subscales.
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Results
Candidate items 
The pre-NGT survey included 73 can-
didate items; 13 from the CSQ-R-Fa-
tigue, 36 from the Illness Management 
Questionnaire, 7 combined from both, 
and 17 developed from fatigue man-
agement programs (Supplementary 
Table S1 for the item list, their source, 
and their translations).

Selection of items for testing
Thirty-three individuals with SSc ex-
pressed interest in NGT sessions, and 

19 attended one of 5 sessions (3 French, 
2 English) held December 9-13, 2024. 
Sessions included 3-5 participants. Par-
ticipants were aged 26-81 years (me-
dian 50); 16 (84%) were female and 17 
(89%) were White. The mean (SD) edu-
cation was 15 (5) years. Mean time (SD) 
since diagnosis was 7 (6) years, and 9 
participants had limited SSc (47%). 
From the 73 candidate items in the pre-
NGT survey, 22 were excluded, 12 add-
ed, and 4 modified by NGT consensus. 
The research team reviewed ratings and 
comments on the remaining 63 items 

and selected 36 for SPIN Cohort test-
ing (Suppl. Fig. S2). Of these, 6 items 
came from the CSQ-R-Fatigue, 12 from 
the Illness Management Questionnaire, 
2 from both, 1 from the Brief-RCOPE, 
9 from fatigue management programs, 
and 6 from NGT sessions.

SPIN cohort administration, final item 
selection, and measurement properties
Of 1366 active SPIN Cohort partici-
pants invited, 645 (47%) completed the 
questionnaire. There were 576 female 
participants (89%), with a mean (SD) 

Table III. Fatigue Coping Strategies Questionnaire confirmatory factor analysis base model and DIF-corrected model factor loadings and 
DIF evaluation for items by domains.

	 Base modela	 DIF-corrected modelb

	 Factor loading	 95% CI	 Factor loading	 95% CI
	 			 
Rest and energy conservation	 			 
1. I try my best to get a good night’s sleep	 0.56	 0.46, 0.68	 0.57	 0.46, 0.68
2. I try to strike a balance between resting and staying active	 0.88	 0.77, 0.98	 0.88	 0.77, 0.98
Focus on fatigue				  
4. I spend a lot of time thinking about my fatigue	 0.59	 0.52, 0.65	 0.59	 0.52, 0.65
5. I am constantly aware of my fatigue level	 0.73	 0.65, 0.80	 0.73	 0.65, 0.80
7. I try to explain my fatigue to others	 0.66	 0.59, 0.73	 0.66	 0.59, 0.73
Time and activity management				  
3. I break things up into smaller tasks	 0.62	 0.56, 0.69	 0.61	 0.55, 0.68
6. I do my most important tasks first in case I feel too fatigued to finish everything	 0.66	 0.60, 0.72	 0.66	 0.59, 0.72
8. I plan lighter activities and rest breaks around bigger tasks	 0.80	 0.76, 0.85	 0.81	 0.77, 0.85
11. I manage my time so that I don’t have to do too much in one day	 0.62	 0.55, 0.69	 0.62	 0.55, 0.69
13. I do bigger tasks when I have less fatigue	 0.56	 0.47, 0.65	 0.56	 0.47, 0.65
15. I do something I enjoy, such as watching TV or listening to music to distract 	 0.52	 0.43, 0.60	 0.53	 0.45, 0.61
   myself when I am fatigued	
Ignoring fatigue				  
9. Even though fatigued, I just go on as if I were feeling OK	 0.74	 0.67, 0.81	 0.74	 0.66, 0.81
10. I try to ignore my fatigue	 0.79	 0.73, 0.86	 0.80	 0.74, 0.86
12. I push myself until I can do no more	 0.63	 0.56, 0.70	 0.62	 0.55, 0.69
20. I pretend that my fatigue is not a part of me	 0.51	 0.43, 0.58	 0.53	 0.46, 0.60
Faith-based coping	 			 
14. I pray to God that my fatigue won’t last long	 1.01	 0.92, 1.11	 1.01	 0.91, 1.11
19. I rely on my faith in God to help me cope with my fatigue	 0.70	 0.62, 0.78	 0.70	 0.62, 0.78
Stress management	 			 
16. I try to reduce my stress and anxiety levels	 0.86	 0.81, 0.92	 0.86	 0.81, 0.92
18. I try to control how much stress there is in my life	 0.80	 0.73, 0.87	 0.80	 0.72, 0.87
Physical activity				  
17. I follow an exercise routine to improve my strength and reduce my fatigue	 0.94	 0.87, 1.01	 0.93	 0.86, 1.00
21. I do physical activities such as yoga or sports to help with my fatigue	 0.71	 0.64, 0.79	 0.72	 0.65, 0.79

Direct effects on items associated with French languagec	 			 

Time and activity management				  
3. 1 break things up into smaller tasks	 -	 -	 -0.15	 -0.21, -0.08
6. I do my most important tasks first in case I feel too fatigued to finish everything	 -	 -	 -0.09	 -0.15, -0.02
15. I do something I enjoy, such as watching TV or listening to music to distract myself when I am fatigued	-	 -0.09	 0.02, 0.16
Ignoring fatigue				  
12. I push myself until I can do no more	 -	 -	 -0.23	 -0.30, -0.15
20. I pretend that my fatigue is not a part of me	 -	 -	 0.14	 0.07, 0.22

aUnstandardised model with fixed variance and regression of the latent coping domains (Rest and energy conservation, Focus on fatigue, Time and Activity 
management, Ignoring fatigue, Faith-based coping, Stress management, Physical activity) on language and disease subtype, not corrected for differential item 
functioning (DIF). bUnstandardised model with fixed variance and regression of the latent coping domains (Rest and Energy Conservation, Focus on Fatigue, 
Time and Activity Management, Ignoring Fatigue, Faith-Based Coping, Stress Management, Physical Activity) on language (corrected for DIF on items 3, 6, 
12, 15, 20) and on disease subtype. cPositive parameters reflect higher item scores among French-language. 
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age of 62.6 (11.8) years and mean (SD) 
time since first non-Raynaud’s phenom-
enon symptom onset of 17.0 (9.4) years. 
222 individuals had diffuse SSc (34%). 
Participants were from France (n=255, 
40%), Canada (n=159, 25%), the Unit-
ed States (n=167, 26%), the United 
Kingdom (n=52, 8%), and Australia 
(n=12, 2%). Most sociodemographic 
and disease characteristics were similar 
for English-language (n=345, 53%) and 
French-language participants (n=300, 
47%), although French-language par-
ticipants had fewer years since first 
non-Raynaud’s symptoms (14.2 years, 
SD=8.1 years) than English-language 
participants (19.4 years, SD=9.7 years) 
(Table I).

Selection of final FCSQ items 
and domains
Means and SDs for all 36 items are 
shown in Table II. Mean item scores 
ranged from 0.4 for Item E11 (I use 
lists, charts, or apps to recognise trends 
in my fatigue levels) to 4.9 for Item 1 (I 
try my best to get a good night’s sleep). 
The EFA of the 36 items yielded 7 ei-
genvalues >1 (7.12, 3.24, 3.00, 2.35, 
1.49, 1.30, 1.23). Based on the scree 
plot and factor loadings, a 7-factor so-
lution provided the best interpretability 
and fit (CFI = 0.94; TLI = 0.90; RMSEA 
= 0.05). Domains included Rest and 
Energy Conservation (2 items), Time 
and Activity Management (6 items), 
Focus on Fatigue (3 items), Ignoring 
Fatigue (4 items), Faith-Based Coping 
(2 items), Stress Management (2 items), 
and Physical Activity (2 items). Item 
loadings and cross-loadings are shown 

in Supplementary Table S2. Based on 
factor loadings, cross-loadings, item 
correlations, and conceptual overlap, 
fifteen items (E1-E15) were removed, 
resulting in a 21-item FCSQ (Table 
II), including 4 items from the CSQ-R-
Fatigue, 6 from the Illness Management 
Questionnaire, 2 from both, 7 from fa-
tigue management programs, and 2 
from NGT sessions. The English and 
French versions of the FCSQ are shown 
in Supplementary Fig. S3.

Evaluation of measurement properties
The DIF analysis of the 7-factor model 
with latent domains regressed on lan-
guage and disease subtype, demon-
strated good fit (CFI 0.94, TLI 0.95, 
RMSEA 0.05). Five items across two 
domains demonstrated statistically sig-
nificant language-based DIF, but none 
by disease subtype (Table III).
Standardised mean differences between 
French- and English-language respond-
ents on domain scores were minimal 
when comparing unadjusted and DIF-
adjusted models (0.00 for Faith-Based 
Coping [-0.13 for both] to 0.05 for 
Focus on Fatigue [-0.05 vs. -0.10]); 
positive values indicated higher scores 
among French-language respondents. 
Pearson’s and ICC correlations between 
unadjusted and DIF-adjusted scores ex-
ceeded 0.99 for all domains (Table IV).
Since no substantive DIF by language 
or any DIF by disease subtype was 
detected, we evaluated measurement 
properties for the overall sample.
For the 21 final FCSQ items (Table II), 
mean scores ranged from 1.6 (Item 19: 
I rely on my faith in God to help me 

cope with my fatigue) to 4.9 (Item 1: I 
try my best to get a good night’s sleep). 
Inter-item correlations within domains 
ranged from 0.24 (Items 3 [I break 
things up into smaller tasks] and 15 [I 
do something I enjoy, such as watch-
ing TV or listening to music to distract 
myself when I am fatigued] in Time and 
Activity Management and Items 12 [I 
push myself until I can do no more] and 
20 [I pretend my fatigue is not a part of 
me] in Ignoring Fatigue) to 0.71 (Items 
14 [I pray to God that my fatigue won’t 
last long] and 19 [I rely on my faith in 
God to help me cope with my fatigue] in 
Faith-Based Coping) (Suppl. Table S3). 
Item-rest correlations ranged from 0.44 
(Items 11 [I manage my time so that I 
don’t have to do too much in one day] 
and 15 [I do something I enjoy, such 
as watching TV or listening to music 
to distract myself when I am fatigued] 
in Time and Activity Management and 
Item 14 [I pray to God that my fatigue 
won’t last long] in Faith-Based Coping) 
to 0.87 (Item 17 [I follow an exercise 
routine to improve my strength and re-
duce my fatigue] in Physical Activity). 
Correlations between mean domain 
scores ranged from 0.01 between Rest 
and Energy Conservation and Ignoring 
Fatigue to 0.44 for Focus on Fatigue 
and Time and Activity Management.  
The percentage of participants with the 
lowest possible domain score ranged 
from 1% for Rest and Energy Conser-
vation and Time and Activity Manage-
ment to 45% for Faith-Based Coping. 
The percentage with the highest pos-
sible score ranged from 1% for Focus 
on Fatigue and Time and Activity Man-

Table IV. Standardised mean difference, intra-class correlations and Pearson’s correlations of the Fatigue Coping Strategies Questionnaire 
by domain, with and without DIF adjustment.

	 Languagea
		  	
Domain	 Without DIF adjustment	 With DIF adjustment	 ICC	 Pearson’s correlation coefficient
	 SMD (95% CI)	 SMD (95% CI)		

Rest and energy conservation	 -0.15 	(-0.49, -0.12)	 -0.14 	(-0.47, -0.10)	 >0.99	 >0.99
Focus on fatigue		  -0.05 	(-0.28, 0.09)	 -0.10 	(-0.39, 0.04)	 >0.99	 >0.99
Time and activity management	 0.00 	(-0.17, 0.18)	 0.02 	(-0.15, 0.22)	 >0.99	 >0.99
Ignoring fatigue		  -0.05 	(-0.27, 0.08)	 0.01 	(-0.16, 0.22)	 >0.99	 >0.99
Faith-based coping		 -0.13 	(-0.43, -0.09)	 -0.13 	(-0.43, -0.09)	 >0.99	 >0.99
Stress management		 -0.12 	(-0.41, -0.06)	 -0.11 	(-0.40, -0.03)	 >0.99	 >0.99
Physical activity		  -0.03 	(-0.23, 0.11)	 -0.00 	(-0.18, 0.17)	 >0.99	 >0.99

CI: confidence interval; DIF: differential item functioning; ICC: intraclass correlation coefficient; SMD: standardised mean difference. aFrench-English latent 
factor scores.
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Table V. Response distributions for all 36 items administered to the Scleroderma Patient-centered Intervention Network Cohort by domain 
(n=645).

Item	 Item responses	
	
	 0 (never)	 1	 2	 3 (sometimes)	 4	 5	 6 (always)
	 N (%)	 N (%)	 N (%)	 N (%)	 N (%)	 N (%)	 N (%)

Items included in the questionnaire	 						    

Rest and energy conservation
1. I try my best to get a good night’s sleep	 9 	(1.4%)	 2 	(0.3%)	 9 	(1.4%)	 81 	(12.6%)	 117 	(18.1%)	 154 	(23.9%)	 273 	(42.3%)
2. I try to strike a balance between resting and 	 14 	(2.2%)	 7 	(1.1%)	 27 	(4.2%)	 139 	(21.6%)	 140 	(21.7%)	 171 	(26.5%)	 147 	(22.8%)
   staying active	

Focus on fatigue
4. I spend a lot of time thinking about my fatigue	 113 	(17.5%)	 107 	(16.6%)	 107 	(16.6%)	 184 	(28.5%)	 61 	(9.5%)	 41 	(6.4%)	 32 	(5.0%)
5. I am constantly aware of my fatigue level	 32 	(5.0%)	 54 	(8.4%)	 63 	(9.8%)	 171 	(26.5%)	 103 	(16.0%)	 105 	(16.3%)	 117 	(18.1%)
7. I try to explain my fatigue to others	 175 	(27.1%)	 103 	(16.0%)	 69 	(10.7%)	 199 	(30.9%)	 53 	(8.2%)	 27 	(4.2%)	 19 	(2.9%)

Time and activity management
3. I break things up into smaller tasks	 43 	(6.7%)	 16 	(2.5%)	 33 	(5.1%)	 202 	(31.3%)	 142 	(22.0%)	 117 	(18.1%)	 92 	(14.3%)
6. I do my most important tasks first in case I feel 	 51 	(7.9%)	 28 	(4.3%)	 28 	(4.3%)	 149 	(23.1%)	 122 	(18.9%)	 138 	(21.4%)	 129 	(20.0%)
    too fatigued to finish everything	
8. I plan lighter activities and rest breaks around	 54 	(8.4%)	 33 	(5.1%)	 36 	(5.6%)	 216 	(33.5%)	 146 	(22.6%)	 95 	(14.7%)	 65 	(10.1%) 
    bigger tasks	
11. I manage my time so that I don’t have to do too 	 35 	(5.4%)	 42 	(6.5%)	 42 	(6.5%)	 191 	(29.6%)	 137 	(21.2%)	 128 	(19.8%)	 70 	(10.9%)
    much in one day	
13. I do bigger tasks when I have less fatigue	 19 	(2.9%)	 12 	(1.9%)	 9 	(1.4%)	 156 	(24.2%)	 152 	(23.6%)	 176 	(27.3%)	 121 	(18.8%)
15. I do something I enjoy, such as watching TV 	 45 	(7.0%)	 21 	(3.3%)	 35 	(5.4%)	 159 	(24.7%)	 146 	(22.6%)	 147 	(22.8%)	 92 	(14.3%)
    or listening to music to distract myself when I 
    am fatigued	

Ignoring fatigue
9. Even though fatigued, I just go on as if I were 	 25 	(3.9%)	 26 	(4.0%)	 52 	(8.1%)	 191 	(29.6%)	 135 	(20.9%)	 137 	(21.2%)	 79 	(12.2%)
    feeling OK	
10. I try to ignore my fatigue	 36 	(5.6%)	 20 	(3.1%)	 48 	(7.4%)	 218 	(33.8%)	 130 	(20.2%)	 125 	(19.4%)	 68 	(10.5%)
12. I push myself until I can do no more	 79 	(12.2%)	 47 	(7.3%)	 89 	(13.8%)	 209 	(32.4%)	 96 	(14.9%)	 84 	(13.0%)	 41 	(6.4%)
20. I pretend that my fatigue is not a part of me	 157 	(24.3%)	 51 	(7.9%)	 69 	(10.7%)	 209 	(32.4%)	 59 	(9.1%)	 56 	(8.7%)	 44 	(6.8%)

Faith-based cping
14. I pray to God that my fatigue won’t last long	 316 	(49.0%)	 56 	(8.7%)	 25 	(3.9%)	 91 	(14.1%)	 44 	(6.8%)	 41 	(6.4%)	 72 	(11.2%)
19. I rely on my faith in God to help me cope with 	 348 	(54.0%)	 65 	(10.1%)	 26 	(4.0%)	 80 	(12.4%)	 33 	(5.1%)	 34 	(5.3%)	 59 	(9.1%)
    my fatigue	

Stress management
16. I try to reduce my stress and anxiety levels	 35 	(5.4%)	 33 	(5.1%)	 52 	(8.1%)	 192 	(29.8%)	 134 	(20.8%)	 109 	(16.9%)	 90 	(14.0%)
18. I try to control how much stress there is in my life	 37 	(5.7%)	 26 	(4.0%)	 55 	(8.5%)	 204 	(31.6%)	 136 	(21.1%)	 116 	(18.0%)	 71 	(11.0%)

Physical activity
17. I follow an exercise routine to improve my	 106 	(16.4%)	 59 	(9.1%)	 77 	(11.9%)	 148 	(22.9%)	 94 	(14.6%)	 81 	(12.6%)	 80 	(12.4%) 
    strength and reduce my fatigue	
21. I do physical activities such as yoga or sports 	 145 	(22.5%)	 45 	(7.0%)	 50 	(7.8%)	 157 	(24.3%)	 87 	(13.5%)	 73 	(11.3%)	 88 	(13.6%)
    to help with my fatigue	

Items not included in the questionnaire							     

E1. I tell myself to be brave and carry on despite 	 62 	(9.6%)	 23 	(3.6%)	 34 	(5.3%)	 134 	(20.8%)	 127 	(19.7%)	 136 	(21.1%)	 129 	(20.0%)
    the fatigue	
E2. I pay attention to my limitations due to fatigue	 36 	(5.6%)	 25 	(3.9%)	 49 	(7.6%)	 187 	(29.0%)	 152 	(23.6%)	 121	  (18.8%)	 75 	(11.6%)
E3. I ask for help with work or chores	 98 	(15.2%)	 63 	(9.8%)	 45 	(7.0%)	 229 	(35.5%)	 96 	(14.9%)	 79 	(12.2%)	 35 	(5.4%)
E4. I think of people, activities, experiences, or 	 118 	(18.3%)	 67 	(10.4%)	 52 	(8.1%)	 184 	(28.5%)	 97 	(15.0%)	 78 	(12.1%)	 49 	(7.6%)
    things I enjoy distracting myself from my fatigue
E5. I follow the advice of my medical professionals 	 75 	(11.6%)	 39 	(6.0%)	 41 	(6.4%)	 166 	(25.7%)	 127 	(19.7%)	 110 	(17.1%)	 87 	(13.5%)
    on managing my fatigue	
E6. I do something I want to do, even though I know	 35 	(5.4%)	 22 	(3.4%)	 44 	(6.8%)	 222 	(34.4%)	 135 	(20.9%)	 126 	(19.5%)	 61 	(9.5%) 
    I will feel worse after	
E7. I seek support from others with similar 	 321 	(49.8%)	 125 	(19.4%)	 80 	(12.4%)	 82 	(12.7%)	 23 	(3.6%)	 6 	(0.9%)	 8 	(1.2%)
    experiences with fatigue	
E8. I push myself to stay active	 12 	(1.9%)	 13 	(2.0%)	 18 	(2.8%)	 129 	(20.0%)	 150 	(23.3%)	 135 	(20.9%)	 188 	(29.1%)
E9. I take naps to recharge my energy	 103 	(16.0%)	 69 	(10.7%)	 47 	(7.3%)	 169 	(26.2%)	 78 	(12.1%)	 101 	(15.7%)	 78 	(12.1%)
E10. I seek psychological help to cope with my	 406 	(62.9%)	 83 	(12.9%)	 50 	(7.8%)	 59 	(9.1%)	 20 	(3.1%)	 15 	(2.3%)	 12 	(1.9%) 
    fatigue	
E11. I use lists, charts, or apps to recognize trends 	 519 	(80.5%)	 55 	(8.5%)	 22 	(3.4%)	 32 	(5.0%)	 6 	(0.9%)	 9 	(1.4%)	 2 	(0.3%)
    in my fatigue levels	
E12. I control my negative feelings	 37 	(5.7%)	 31 	(4.8%)	 40 	(6.2%)	 238 	(36.9%)	 120 	(18.6%)	 115 	(17.8%)	 64 	(9.9%)
E13. I accept that my life is no longer the same as 	 46 	(7.1%)	 36 	(5.6%)	 43 	(6.7%)	 172 	(26.7%)	 115 	(17.8%)	 109 	(16.9%)	 124 	(19.2%)
    before the fatigue	
E14. I turn to my faith to cope when I’m feeling	 356 	(55.2%)	 62 	(9.6%)	 31	 (4.8%)	 88 	(13.6%)	 28 	(4.3%)	 37 	(5.7%)	 43 	(6.7%) 
    fatigued	
E15. I look for information on managing fatigue	 224 	(34.7%)	 89 	(13.8%)	 52 	(8.1%)	 166 	(25.7%)	 55 	(8.5%)	 39 	(6.0%)	 20 	(3.1%)
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agement to 19% for Rest and Energy 
Conservation. For Faith-Based Cop-
ing, distributions among participants 
not at the floor level resembled other 
domains. Item and domain score dis-
tributions are presented in Table V and 
Supplementary Figure S4.
Cronbach’s alpha was 0.66 (95% CI 
0.61, 0.72) for Rest and Energy Con-
servation, 0.70 (95% CI 0.66, 0.74) for 
Focus on Fatigue, 0.80 (95% CI 0.77, 
0.82) for Time and Activity Manage-
ment, 0.75 (95% CI 0.71, 0.78) for 
Ignoring Fatigue, 0.83 (95% CI 0.80, 
0.86) for Faith-Based Coping, 0.82 
(95% CI 0.79, 0.85) for Stress Manage-
ment, and 0.80 (95% CI 0.77, 0.83) for 
Physical Activity.

Discussion
Principle findings
The FCSQ was developed to assess 
how individuals with SSc cope with fa-
tigue, addressing gaps in existing meas-
ures. The 21-item FCSQ captures 7 do-
mains: Rest and Energy Conservation, 
Time and Activity Management, Focus 
on Fatigue, Ignoring Fatigue, Faith-
Based Coping, Stress Management, 
and Physical Activity. We found no 
evidence that FCSQ performance dif-
fered by language (English or French) 
or disease subtype. Internal consist-
ency was acceptable across domains 
(a=0.66-0.83). This is notable given 
Cronbach’s alpha is sensitive to item 
count, and our domains included only 
2-6 items (36, 44). No floor or ceiling 
effects were observed except a floor ef-
fect in Faith-Based Coping (45%), like-
ly reflecting that some individuals do 
not use religious coping rather than is-
sues with item relevance. Among those 
who endorsed these strategies, response 
distributions resembled other domains, 
indicating meaningful variability.

Findings in context
Of the 7 FCSQ domains, Focus on 
Fatigue, Ignoring Fatigue, and Faith-
Based Coping overlap with domains 
in existing coping questionnaires com-
monly used in chronic illness popula-
tions (e.g. Brief-COPE, Ways of Cop-
ing Checklist, Multidimensional Cop-
ing Inventory, CSQ-R-Fatigue) (9-12). 
The FCSQ adds four domains (Rest 

and Energy Conservation, Time and 
Activity Management, Stress Manage-
ment, Physical Activity) (13).
Some items in these new domains were 
adapted from the Illness Management 
Questionnaire (Suppl. Table S1), al-
though it did not assess them as distinct 
domains. These domains align with ev-
idence-based fatigue self-management 
strategies, including goal setting, pac-
ing, prioritisation, and gentle exercise 
(14, 15). They also reflect feedback 
from participants in our previous CSQ-
R-Fatigue study, which noted that exist-
ing items did not fully capture their ex-
periences (13). By incorporating these 
domains, the FCSQ more comprehen-
sively reflects the multifaceted ways 
people with SSc manage fatigue. 
Our findings have important implica-
tions. The FCSQ enables more nuanced 
assessment of coping behaviours and 
their associations with fatigue and re-
lated outcomes in SSc. This tool is in-
tended for research use and does not 
assess fatigue severity but could be 
administered alongside established fa-
tigue severity scales to provide a more 
complete picture of fatigue experi-
ences. Future work should validate the 
scale in an independent SSc sample and 
in other autoimmune rheumatic dis-
eases, identify factors associated with 
coping strategies, and examine how 
these strategies relate to fatigue out-
comes. Coping profiles should also be 
explored to determine whether existing 
autoimmune rheumatic diseases fatigue 
interventions (14, 15) are applicable to 
individuals with SSc, or require adapta-
tions based on distinct coping patterns.

Strengths and limitations
Our study has several strengths. It used 
a large, multinational sample with Eng-
lish- and French-speaking participants 
and different SSc subtypes. Important-
ly, measure development was guided 
by patient feedback and SPIN’s Steer-
ing Committee, with item selection 
shaped by people with SSc through 
NGT sessions. Limitations should be 
considered. First, the SPIN Cohort is a 
convenience sample, which may limit 
generalisability. However, prior work 
has shown that the demographic and 
clinical characteristics of the SPIN Co-

hort are broadly comparable to those 
reported in other major SSc cohorts 
(45). Second, because item develop-
ment did not involve individuals with 
other chronic conditions, applicability 
beyond SSc remains unknown. Third, 
some FCSQ domains include only two 
items, allowing calculation of sum 
scores but not factor scores or DIF. 
Fourth, our analyses examined exclu-
sively uniform DIF, which assumes 
consistent effects across the trait con-
tinuum; while non-uniform DIF could 
offer additional insight, it is more 
complex to model and less relevant for 
sum-score tools (46). Lastly, we did not 
evaluate the time required to complete 
the FCSQ. 

Conclusions
To conclude, our findings support the 
validity of the 21-item FCSQ for as-
sessing coping with fatigue in SSc. 
This represents an important contri-
bution, as fatigue is a common and 
debilitating symptom in SSc that of-
ten remains unaddressed in treatment. 
Because fatigue is central in many ill-
nesses, future research should validate 
the FCSQ in other patient populations 
to improve generalisability and exam-
ine which coping domains are most 
strongly linked to positive outcomes.
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