
 
Supplementary Table 1 Attention for sex differences in pain and FM research 

Essentials of study design Species 
 

Total 
sample size 
(n) 
or size/group 

% ♀ 
 

Separate 
analysis of 
sex or 
gender 

Comment Study conclusion 

Pain perception 

Self-reported pain after pain 
stimulus in CLBP patients (1) 

H 319 47 Yes  Self-reported pain 
higher in women. 

Pain self-report and association 
with cytokine levels (2) 

H Aprox. 
40/group 

43-58 Yes Sex difference in 
immune system 
associates with sex 
bias in pain 
perception 

Self-reported pain 
higher in women with 
immune issues 

Pain VAS & Likert after pain 
stimulus (3) 

H HC: 100 59 Yes  Self-reported pain 
higher in women. 

Contact heat-evoked potential 
measurement (4) 

H 26 50 Yes  Emotion-dependent 
pain sensitivity higher 
in women. 

Electrophysiological rx after post-
emotional pain stimulus (5) 

H 120 61 Yes  Emotion alters pain 
perception but does 
not explain sex bias 

Meta-analysis (6):  
Pain perception 
Heart rate,  
Blood pressure,  
Electrodermal rx 
Noxious inhibitory controls, 
variety 

H 2269 50 Yes Many studies are 
unreliable (too small; 
invalid results, etc.)  

Insufficient evidence 
for biopsychological 
factors as basis for 
sex bias in pain 
perception; perhaps 
social factors. 

Noxious injection in 
gonadectomized mice (7) 

A 6/group 50 Yes Small groups.  
Sex bias in pain 
perception in animals 
directs towards a 
biological 
mechanism. 

Pain sensitivity higher 
in females. 

Review (8) H & A NA NA Yes Reviewed studies are 
inconsistent in design 
and results. 

Females more 
sensitive. Underlying 
mechanism unknown. 

Electrophysiology after 
neuropathy (9a & 9b) 

A ? ? No First physiological 
evidence of central 
sensitization 

Central sensitization 

Multiple after neuropathy (10) A 4-6/sex/ 
condition 

50 Yes Immunology concept 
explains sex bias in 
pain  perception 

Involvement 
microglia and TLR4 
in male but not 
female pain 
perception 

Multiple after neuropathy (11) A 3-5/ 
group 

? No Immunology based TLR8 involvement 

Sex differences in immune 
system 

      

Meta-analysis (12); 
multispecies 

A NA  Yes Well-known Females have a 
stronger immune 
response. 

Meta-analysis (13) 
multispecies 

A NA  Yes Well-known Sex bias in immunity 
exists in many 



animals, especially 
adults. 

Review (14) H   Yes Well-known Mechanisms of sex 
bias in innate 
immunity. 

Review (15) H   Yes  Sex affects immunity. 
(X-linked genes, 
hormones) 

Review (16) H   Yes Well-known. Sex bias in 
autoimmunity. 

Fibromyalgia pathophysiology 
      

Ultrasonography 
LANSS (17) 

H 242 
FM: 51 
P: 51 
PA: 140 

 
92 
55 
50 

No Healthy control 
missing 

1 enthesis 
abnormality common 
PA: 92%, P: 90%,  
FM: 75%  
FM: LANSS+ 

In vivo confocal microscopy 
LANSS (18) 

H 34 
FM: 17 
HC: 17 

100 No Small n,  
p = 0.01 or 0.02 

Thinner corneal 
stromal nerves and 
diminished sub-basal 
plexus nerve density 
in FM 
FM: LANSS+ 

Pain VAS & 1H-MR spectroscopy 
(19) 

H 48 
FM: 21 
HC: 27 

 
81 
78 

 
No 

small n,  
no diagnostic 
relevance 

Difference in relative 
metabolite amount 
between FM and HC 

Self-reported pain and 
neuroimaging after pain; (20) 
FM vs HC 

H FM: 16 
HC: 13 

94 No  FM stronger pain 
perception 

CRP levels; 
Comparison FM vs. non-FM (21) 

H 52535 
FM 1125 
FM: 51410 

 
92 

No Non-FM may have 
other problems that 
increase CRP 

CRP and SR 
increased in FM 

Case-control, pain-related evoked 
potentials 
Pathology of unmyelinated nerve 
fibers only in FM (22) 

H FM: 25 
Ps: 10 
HC: 10 

82 
80 
? 

No Confirmatory 
experiments included.   
Insufficient men 

Neuropathy-induced 
pain in FM 

Comparison proinflammatory 
biomarkers in 
 FM vs. HC (23) 

H 105 91 No  FM: increased CRP 
and SR, but not IL-6 
nor IL-8 

Comparison proinflammatory 
biomarkers in 
 FM vs. HC (24) 

H 28 
FM: 15 
HC: 13 

93 No Small, confirmation 
required 

IL-6, IL-8 higher in 
FM 

AutoAb screening via ELISA, 
RIA, MHA  
Indirect IF (sera dilutions: 1:10-
1:1000) (25) 

H 39 
FM: 20 
HC: 19 

100 No Small groups, 
No confirmatory 
studies 

Anti-muscle autoAb 
in 40%-55% PFM 
patients; absent in HC 

IF on cryostat sections on rat 
liver, stomach, and kidney. (26) 

H 478 
FM: 223 
HC: 255 

 
90 
29 

 
No 

Prejudice perceivable 
in study design. 
Screened on rat 
tissue; 
HC not sex nor age 
matched. 

No autoAb in PFM 

AutoAb screening via ELISA and 
IF (patient sera at 1:500-1:1000) 
 (27) 

H FM: 50 
CF: 42 
AID: 62 
NP: 128 
HC: 32 

82 
? 
? 
? 
? 

No Well-designed. 
 

Anti-serotonin and 
anti-ganglioside 
autoAb in 54%- 73% 
PFM vs. max. 25% in 
non-FM AID 



AutoAb screening via ELISA 
(28) 

H 203 FM 
64 HC 

 Si Confirmation anti-
serotonin autoAb, but 
no diagnostic 
significance 

Anti-serotonin 
autoAb: 20% FM, 5% 
non-pain CTR 

AutoAb screening via on HeLa 
extract via immunoblot (29) 
 

H PFM: 90 
SFM: 35  
CF: 114  
AID: 19  
Pi: 37 
HC: 37 

86 
91 
82 
95 
82 
82 

No Test titer immunoblot 
unknown; 
No confirmatory test, 
nor follow-up. 
Difficult to interpret. 

Anti-68/48 kD 
autoAb in 16% PFM, 
13% CF;  
Anti-45 kD autoAb in 
22-37% SFM, Ps; 
These autoAb are 
absent in AID and 
HC. 

AutoAb screening via ELISA 
(30) 

H  
FM: 39 
SLE: 17 
HC: 19 

92 
94 
53 

No Test titer unknown;  
No significantly 
different from HC 
No diagnostic value 

Anti-DFS70 autoAb 
associate with sleep 
disturbances and pain 
in FM 

Screening for Sjögren-related 
autoAb at clinical lab(31) 

H FM: 185 93 No Suggests that 
autoimmunity is 
involved in FM 
pathogenesis 

30% FM patients 
have Sjögren-related 
autoAb 

A, animal study; AID, autoimmune disease; autoAb, autoantibody; CF, chronic fatigue; CLBP, chronic low back 
pain; CRP, C-reactive peptide, ELISA, enzyme-linked immunosorbent assay; FM, fibromyalgia; H, human study; 
HC, healthy control; 1H-MR, proton magnetic resonance; IF, immunofluorescence; IHC, immunohistochemistry; 
LANSS+, neuropathy according to Leeds Assessment of Neuropathic Symptoms and Signs; MHA, 
microhemagglutination; NP, neuropathy; rx, reaction; P, psoriasis; PA, psoriatic arthritis; PFM, primary FM; Pi, 
psychiatric issues; RIA, radioactive immunosorbent assay; SFM, secondary FM; SLE, systemic lupus 
erythematosus; SR, sedimentation rate; VAS, visual analogue scale. 
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