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Table S1. Final sample estimation 

 

Exclusion criteria N 

Participants who filled out the survey                                                                                           16899 

Participant underwent fewer than two SARS-CoV-2 mRNA vaccinations  -7711 

Participant reported inoculation with vaccines other than mRNA OR participant was unclear about the administered vaccine type -1147 

Participant did not specify age -2 

Participant did not specify race/ethnicity -1440 

Participant did not specify smoking status -98 

Participant did not specify weekly physical activity level  -155 

Participant did not specify main living area  -3 

Participant did not specify BMI  -88 

Participant did not provide information about long COVID symptoms used for scoring the post-acute sequelae of SARS-CoV-2 -114 

Participant did not specify the date when the first SARS-CoV-2 mRNA vaccination was scheduled  -64 

Participant did not specify nightly sleep duration OR nightly sleep duration was shorter than 3 hours or longer than 15 hours -19 

Participant did not fill out all questions required to estimate the insomnia severity index score -38 

Participant did not fill out all questions required to estimate the risk for obstructive sleep apnea -5 

Participant did not specify history of type 2 diabetes  -11 

Participant did not specify history of attention deficit hyperactivity disorder -1 

Participant did not specify  history of depression  -2 

Participant’s body mass index was more than three standard deviations away from the population mean -82 

Final cohort 5919 
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Table S2. Ethical approval summary across participating countries 

Country Ethical diary number Notes 

Austria --  
According to national research governance and regulations, the anonymous nature of survey collection 

did not require ethical evaluation or approval in this country 

Brazil --  
According to national research governance and regulations, the anonymous nature of survey collection 

did not require ethical evaluation or approval in this country 

Bulgaria Protocol Number 46/05.08.2021 Ethics Commission of the Institute of Neurobiology, Bulgarian Academy of Sciences 

Canada 
2020-151-A-1-R-1 21-05-2021 

REB#20-5540 

The “Comité d’éthique de l’Université Laval » reviewed and approved this research protocol. 

University Health Network Research Ethics Board, Toronto, Ontario, Canada 

China (Hong Kong)   2020.277 
Joint Chinese University of Hong Kong-New Territories East Cluster Clinical Research Ethics 

Committee 

Croatia 100-21/21-4 (07.05.2021) Ethics Committee of the Institute for Medical Research and Occupational Health 

Finland -- 
According to national research governance and regulations, the anonymous nature of survey collection 

did not require ethical evaluation or approval in this country 

France -- 
According to national research governance and regulations, the anonymous nature of survey collection 

did not require ethical evaluation or approval in this country 

Germany EA1/162/20 Ethics Committee of Charite University Hospital Berlin 

Israel AU-HEA-MK-20210603 
The study was approved by the Ariel University Human Research Ethics Committee of the Faculty of 

Health Sciences 

Italy protocol number: 0000861, April 24, 2021 Institutional Ethics Committee of the Department of Psychology of the Sapienza University of Rome 

Japan No. 198/2020  The ethics committee of the Neuropsychiatric Research Institute, Tokyo, Japan 

Norway -- 
According to national research governance and regulations, the anonymous nature of survey collection 

did not require ethical evaluation or approval in this country 

Portugal CES-UCP nº142, May 27th, 2022 
The project was approved unanimously by the Life Sciences Ethical Commission of the Portuguese 

Catholic University 

Sweden -- 
According to national research governance and regulations, the anonymous nature of survey collection 

did not require ethical evaluation or approval in this country 

USA IRB-20-257 Deemed exempt by the Mississippi State University Institutional Review Board. 



6 

 

Table S3. Participant's country of residence at the time of the survey (N = 5919) 
Country N (%) Age, mean (SD)  Female sex, % 

Japan 2535 (42.8) 50.2 (16.8) 46.1 

Sweden 484 (8.2) 53.6 (14.2) 89.5 

USA 470 (7.9) 19.4 (3.7) 74.3 

Austria 323 (5.5) 44.1 (13.6) 78.6 

Germany 286 (4.8) 52.0 (13.4) 43.7 

Israel 272 (4.6) 34.2 (13.5) 75.7 

Norway 243 (4.1) 43.0 (14.6) 74.1 

Canada 214 (3.6) 50.9 (15.4) 75.2 

Italy 221 (3.7) 37.6 (14.8) 76.9 

Croatia 187 (3.2) 45.4 (12.6) 74.3 

France 182 (3.1) 44.7 (13.5) 70.9 

Bulgaria 138 (2.3)  44.2 (10.0) 84.1 

China (Hong Kong)   121 (2.0) 35.9 (13.7) 67.8 

Portugal 118 (2.0) 41.6 (14.5) 73.7 

Finland 101 (1.7) 46.2 (13.5) 81.2 

Brazil 7 (0.1) 41.4 (12.2) 71.4 

Other 17 (0.3) 39.2 (11.5) 76.5 



7 

 

Table S4. Frequency of long COVID symptoms categorized by body mass index status (N = 5919) 
Long COVID symptom PASC subscore Normal weight, N = 3406 Overweight, N = 1710  Obesity, N = 803 P value 

Post-exertional malaise 7 156 (4.6) 112 (6.5) 139 (17.3) <.001 

Fatigue 1 433 (12.7) 228 (13.3) 190 (23.7) <.001 

Brain fog 3 206 (6.0) 131 (7.7) 144 (17.9) <.001 

Dizziness 1 143 (4.2) 83 (4.9) 65 (8.1) <.001 

Gastrointestinal tract problems 1 62 (1.8) 42 (2.5) 51 (6.4) <.001 

Palpitations 2 130 (3.8) 85 (5.0) 74 (9.2) <.001 

Loss of or change in smell or taste 8 61 (1.8) 34 (2.0) 37 (4.6) <.001 

Chest pain 2 125 (3.7) 81 (4.7) 97 (12.1) <.001 

Data are presented as numbers (percentages). Group comparisons were conducted using Chi-Square tests. A significance level of P < .05 was used to determine statistical 

significance. Abbreviations: PASC, post-acute sequelae SARS-CoV-2. 
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Table S5. Frequency of long COVID symptoms categorized by body mass index and probable long COVID status (N = 5919) 
Long COVID symptom Participants with normal weight Participants with overweight Participants with obesity 

 PASC score <12  PASC score ≥12 PASC score <12  PASC score ≥12 PASC score <12  PASC score ≥12 

Participants, total 3313 93 1652 58 729 74 

Post-exertional malaise 76 (2.3) 80 (86.0) * 60 (3.6) 52 (89.7) * 69 (9.5) 70 (94.6) * 

Fatigue 346 (10.4) 87 (93.5)
 
* 177 (10.7) 51 (87.9)

 
* 129 (17.7) 61 (82.4)

 
* 

Brain fog 133 (4.0) 73 (78.5)
 
* 82 (5.0) 49 (84.5)

 
* 79 (10.8) 65 (87.8)

 
* 

Dizziness 90 (2.7) 53 (57.0)
 
* 45 (2.7) 38 (65.5)

 
* 22 (3.0) 43 (58.1)

 
* 

Gastrointestinal tract problems 37 (1.1) 25 (26.9)
 
* 20 (1.2) 22 (37.9)

 
* 25 (3.4) 26 (35.1)

 
* 

Palpitations 79 (2.4) 51 (54.8)
 
* 57 (3.5) 28 (48.3)

 
* 31 (4.3) 43 (58.1)

 
* 

Loss of or change in smell or taste 31 (0.9) 30 (32.3)
 
* 7 (0.4) 27 (46.6)

 
* 13 (1.8) 24 (32.4)

 
* 

Chest pain 75 (2.3) 50 (53.8)
 
* 48 (2.9) 33 (56.9)

 
* 51 (7.0) 46 (62.2)

 
* 

Data are presented as numbers (percentages). Group comparisons were conducted using Chi-Square tests. A significance level of P < .05 was used to determine statistical 

significance. *p<0.05 indicates significance for PASC (post-acute sequelae SARS-CoV-2) score ≥12 (indicative of probable long COVID) compared to PASC score < 12 

within each BMI group.  
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Table S6. Association of BMI status with probable long COVID categorized by sex (N = 5919) 
Group N (%) PASC score ≥12, N (%) OR [95% CI] for having probable long COVID 

   unadjusted  adjusted 

Men     

   Normal weight 1097 (49.4) 11 (1.0) 1 1 

   Overweight 828 (37.3) 8 (1.0) 0.96 [0.39-2.41] 0.56 [0.21-1.52] 

   Obesity 294 (13.2) 14 (4.8) 4.94 [2.22-10.99] 1.14 [0.42-3.06] 

     

Women     

   Normal weight 2309 (62.4) 82 (3.6) 1 1 

   Overweight 882 (23.8) 50 (5.7) 1.63 [1.14-2.34] 1.02 [0.68-1.53] 

   Obesity 509 (13.8) 60 (11.8) 3.63 [2.56-5.14] 1.59 [1.04-2.43] 

A PASC score ≥12 was defined as having probable long COVID. Adjusted OR were derived from a logistic regression model that included the time elapsed since the first 

mRNA vaccination, as well as participants’ age, race/ethnicity, SARS-CoV-2 test positivity, smoking status, main living area, weekly physical activity level status score, 

hypertension history, type 2 diabetes history, attention deficit hyperactivity disorder history, and depression history. Abbreviations: PASC, post-acute sequelae SARS-CoV-2.
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Table S7. Odds ratio for probable long COVID categorized by BMI status, excluding individuals with PASC scores between 3 to 11 (N = 5318) 
BMI group N (%) PASC score ≥12, N (%) OR [95%-CI] for having probable long COVID 

   unadjusted  adjusted 

Normal weight 3134 (58.9) 93 (3.0) 1 1 

Overweight 1542 (29.0) 58 (3.8) 1.28 [0.92-1.78] 0.80 [0.54-1.19] 

Obesity 642 (12.1) 74 (11.5) 4.26 [3.10-5.86] 2.07 [1.36-3.14] 

A PASC score ≥12 was defined as having probable long COVID. Adjusted OR were derived from a logistic regression model that included the time elapsed since the first 

mRNA vaccination, as well as participants’ sex, age, race/ethnicity, SARS-CoV-2 test positivity, smoking status, main living area, weekly physical activity level status score, 

hypertension history, type 2 diabetes history, attention deficit hyperactivity disorder history, and depression history. Abbreviations: PASC, post-acute sequelae SARS-CoV-2.
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Table S8. Association of BMI status with probable long COVID, excluding participants from the USA (N= 5449) 
BMI group N (%) PASC score ≥12, N (%) OR [95%-CI] for having probable long COVID 

   unadjusted  adjusted 

Normal weight 3114 (57.1) 88 (2.8) 1 1 

Overweight 1618 (29.7) 58 (3.6) 1.28 [0.91-1.79] 0.95 [0.65-1.39] 

Obesity 717 (13.2) 74 (10.3) 3.96 [2.87-5.45] 1.58 [1.06-2.36] 

A PASC score ≥12 was defined as having probable long COVID. Adjusted OR were derived from a logistic regression model that included the time elapsed since the first 

mRNA vaccination, as well as participants’ sex, age, race/ethnicity, SARS-CoV-2 test positivity, smoking status, main living area, weekly physical activity level status score, 

hypertension history, type 2 diabetes history, attention deficit hyperactivity disorder history, and depression history. Abbreviations: PASC, post-acute sequelae SARS-CoV-2.
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Table S9. Association of BMI status with probable long COVID, excluding participants with a BMI smaller than 18.5 kg/m
2
 (N = 5507) 

BMI group N (%) PASC score ≥12, N (%) OR [95%-CI] for having probable long COVID 

   unadjusted  adjusted 

Normal weight 2994 (54.4) 84 (2.8) 1 1 

Overweight 1710 (31.1) 58 (3.4) 1.22 [0.87-1.71] 0.94 [0.64-1.38] 

Obesity 803 (14.6) 74 (9.2) 3.52 [2.55-4.86] 1.57 [1.06-2.34] 

A PASC score ≥12 was defined as having probable long COVID. Adjusted OR were derived from a logistic regression model that included the time elapsed since the first 

mRNA vaccination, as well as participants’ sex, age, race/ethnicity, SARS-CoV-2 test positivity, smoking status, main living area, weekly physical activity level status score, 

hypertension history, type 2 diabetes history, attention deficit hyperactivity disorder history, and depression history. Abbreviations: PASC, post-acute sequelae SARS-CoV-2. 


