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Background 

Current research is focusing on the link between pre-COVID-19 elevated BMI or obesity and long-term 
gastrointestinal issues after infection, especially in children. Obese children, who are at higher risk for 
severe COVID-19, may face greater long-term gastrointestinal (GI) complications due to chronic 
inflammation and altered gut microbiota.1, 2, 3, 4 Understanding this association is crucial for developing 
targeted interventions and improving health outcomes in this vulnerable group. This research is relevant 
to the OHDSI community as it leverages large-scale observational health data to investigate the link 
between pre-COVID-19 obesity and long-term GI issues in children.5, 6 This study addresses critical public 
health concerns and aligns with OHDSI's capabilities in risk stratification, ultimately aiding in personalized 
care and public health strategies. 

Methods 

To tackle this issue, we utilized one of the largest pediatric Electronic Health Record (EHR) cohorts in the 
U.S., the pediatric RECOVER program by the National Institutes of Health (NIH). This program studies the 
long-term effects of COVID-19 and includes data from a national network of academic medical centers, 
covering approximately 10% of the U.S. pediatric population. Our analysis considered various covariates, 
including demographic characteristics (age, sex, race/ethnicity), virus-variant predominant periods, 
healthcare utilization metrics, severity of acute phase COVID-19, Pediatric Medical Complexity Algorithm 
(PMCA) index, and vaccination status. We fitted a Poisson regression model to estimate relative risks (RRs) 
and 95% confidence intervals (CIs) and conducted comprehensive sensitivity analyses. To ensure the 
robustness and generalizability of our findings, we selected a negative control outcome unrelated to pre-
COVID-19 BMI or obesity, specifically "foreign body in ear." This helped us detect residual biases, validate 
our methods, and strengthen our conclusions, confirming that the associations between elevated BMI 
and gastrointestinal sequelae are genuine.  

Results 

Before fitting the model, we applied a cutoff incidence value of 0.1%6 to avoid overfitting for rare GI 
outcomes. Before fitting the model, we applied a cutoff incidence value of 0.1% to avoid overfitting for 
rare gastrointestinal (GI) outcomes. This led us to identify nine GI symptoms and disorders: abdominal 



 

 
 

pain, bloating, constipation, diarrhea, nausea, vomiting, gastroesophageal reflux disease, irritable bowel 
syndrome, and functional dyspepsia, occurring during the post-acute phase (28 to 179 days after cohort 
entry). Among the 242,034 participants, 129,002 (53.3%) were female, and 112,673 (46.6%) were non-
Hispanic White. Compared to participants with a healthy weight, the risk for any GI symptoms or disorders 
increased in those with severe obesity (RR, 1.074; 95% CI, 1.031-1.119).  
 

 
 
Figure 1. Estimated association of BMI status prior to the SARS-CoV-2 infection and risk of long-term gastrointestinal 
outcomes after the infection  

 
Conclusion 

The conclusion is that elevated BMI is a significant risk factor for long-term GI outcomes after COVID-19 
infection in the pediatric population. The OHDSI community can take away that thorough consideration 
of BMI is crucial when assessing long-term health impacts of COVID-19 in children. This study underscores 
the importance of inclusive, large-scale data analyses to inform prevention and treatment strategies for 
post-COVID conditions.  



 

 
 

References 

1. Korakas E, Ikonomidis I, Kousathana F, Balampanis K, Kountouri A, Raptis A, Palaiodimou L, Kokkinos 
A, Lambadiari V. Obesity and COVID-19: immune and metabolic derangement as a possible link to 
adverse clinical outcomes. Am J Physiol Endocrinol Metab. 2020 Jul 1;319(1):E105-E109. doi: 
10.1152/ajpendo.00198.2020.  

2. Crook H, Raza S, Nowell J, Young M, Edison P. Long covid-mechanisms, risk factors, and management. 
BMJ. 2021 Jul 26;374:n1648. doi: 10.1136/bmj.n1648. Erratum in: BMJ. 2021 Aug 3;374:n1944. doi: 
10.1136/bmj.n1944.  

3. Liu Q, Mak JWY, Su Q, Yeoh YK, Lui GC, Ng SSS, Zhang F, Li AYL, Lu W, Hui DS, Chan PK, Chan FKL, Ng 
SC. Gut microbiota dynamics in a prospective cohort of patients with post-acute COVID-19 syndrome. 
Gut. 2022;71(3):544-552. doi: 10.1136/gutjnl-2021-325989.  

4. Zhang D, Stein R, Lu Y, Zhou T, Lei Y, Li L, Chen J, Arnold J, Becich MJ, Chrischilles EA, Chuang CH, 
Christakis DA, Fort D, Geary CR, Hornig M, Kaushal R, Liebovitz DM, Mosa ASM, Morizono H, Mirhaji 
P, Dotson JL, Pulgarin C, Sills MR, Suresh S, Williams DA, Baldassano RN, Forrest CB, Chen Y. Pediatric 
Gastrointestinal Outcomes During the Post-Acute Phase of COVID-19. medRxiv [Preprint]. 2024 May 
22:2024.05.21.24307699. doi: 10.1101/2024.05.21.24307699.  

5. Suchard MA, Schuemie MJ, Krumholz HM, You SC, Chen R, Pratt N, Reich CG, Duke J, Madigan D, 
Hripcsak G, Ryan PB. Comprehensive comparative effectiveness and safety of first-line 
antihypertensive drug classes: a systematic, multinational, large-scale analysis. Lancet. 
2019,16;394(10211):1816-1826. doi: 10.1016/S0140-6736(19)32317-7.  

6. Schuemie MJ, Ryan PB, Pratt N, Chen R, You SC, Krumholz HM, Madigan D, Hripcsak G, Suchard MA. 
Principles of Large-scale Evidence Generation and Evaluation across a Network of Databases 
(LEGEND). J Am Med Inform Assoc. 2020,1;27(8):1331-1337. doi: 10.1093/jamia/ocaa103. 

 


