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1  |  INTRODUC TION

The SARS- CoV- 2 virus has infected nearly 70 million people world-
wide, including nearly 15 million in the United States.1 While over 
1.5 million patients have died, many more have recovered. The 
medical community continues to grapple with the long- term effects 
of coronavirus disease 2019 (COVID- 19). It is clear that persistent 

symptoms are common after recovery, in particular fatigue and 
dyspnea.2– 5

COVID- 19 often presents with gastrointestinal (GI) symptoms 
such as diarrhea, abdominal pain, and nausea or vomiting.6– 9 Other 
infections that cause acute GI symptoms frequently lead to per-
sistent symptoms such as post- infectious irritable bowel syndrome 
(IBS) and post- viral gastroparesis.10,11 It has been estimated that 
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Abstract
Background: COVID- 19 frequently presents with acute gastrointestinal (GI) symp-
toms, but it is unclear how common these symptoms are after recovery. The purpose 
of this study was to estimate the prevalence and characteristics of GI symptoms after 
COVID- 19.
Methods: The medical records of patients hospitalized with COVID- 19 between 
March	1	and	June	30,	2020,	were	reviewed	for	the	presence	of	GI	symptoms	at	pri-
mary care follow- up 1 to 6 months later. The prevalence of new GI symptoms was 
estimated, and risk factors were assessed. Additionally, an anonymous survey was 
used to determine the prevalence of new GI symptoms among online support groups 
for COVID- 19 survivors.
Key Results: Among 147 patients without pre- existing GI conditions, the most com-
mon GI symptoms at the time of hospitalization for COVID- 19 were diarrhea (23%), 
nausea/vomiting (21%), and abdominal pain (6.1%), and at a median follow- up time of 
106 days, the most common GI symptoms were abdominal pain (7.5%), constipation 
(6.8%), diarrhea (4.1%), and vomiting (4.1%), with 16% reporting at least one GI symp-
tom at follow- up (95% confidence interval 11 to 23%). Among 285 respondents to an 
online survey for self- identified COVID- 19 survivors without pre- existing GI symp-
toms, 113 (40%) reported new GI symptoms after COVID- 19 (95% CI 33.9 to 45.6%).
Conclusion and inferences: At a median of 106 days after discharge following hos-
pitalization for COVID- 19, 16% of unselected patients reported new GI symptoms at 
follow- up. 40% of patients from COVID survivor groups reported new GI symptoms. 
The ongoing GI effects of COVID- 19 after recovery require further study.

K E Y W O R D S
coronavirus, COVID- 19, functional gastrointestinal disorders, irritable bowel syndrome

www.wileyonlinelibrary.com/journal/nmo
mailto:
https://orcid.org/0000-0002-8680-9489
mailto:jwb2158@cumc.columbia.edu


2 of 9  |     BLACKETT ET AL.

post- infectious IBS occurs in approximately 10% of patients after 
acute infectious gastroenteritis.12,13 Given the millions of people 
affected by COVID- 19, even a small percentage with persistent GI 
symptoms would have important public health implications for pa-
tients and their providers.

In this study, we sought to identify the prevalence, severity, and 
risk factors for GI symptoms in the months following initial infection 
with COVID- 19, through both a retrospective analysis of patients 
hospitalized for COVID- 19 with primary care follow- up at our insti-
tution, and through an online survey of “long- haulers” drawn from 
two COVID- 19 support groups.

2  |  METHODS

This was a two- part study in which we determined the prevalence 
of new gastrointestinal symptoms during the months following diag-
nosis of COVID- 19 using two fundamentally different cohorts. First, 
we performed a retrospective study of patients hospitalized with 
COVID- 19 at our institution, using manual chart review to determine 
the prevalence of GI symptoms 1– 6 months after hospital discharge. 
Second, we administered an online survey to users of two support 
groups for survivors of COVID- 19 assessing the prevalence, type, 
and severity of GI symptoms, as well as risk factors and demographic 
information.

In the first study cohort, we included all adult patients who 
were hospitalized for COVID- 19 at Columbia University Irving 
Medical	Center	between	March	1	and	June	30,	2020,	and	had	at	
least one primary care follow- up appointment at our institution 
between 30 and 180 days post- discharge. Patients were excluded 
if they had a pre- existing history of irritable bowel syndrome, 
inflammatory bowel disease, or other chronic GI conditions, 
determined by both manual chart review and the presence of 
International Classification of Disease diagnostic codes identify-
ing these conditions at the time of COVID- 19 diagnosis. They were 
also excluded if they had a diagnosis of any other acute enteric 
infection (eg, Clostridioides difficile infection) during hospitaliza-
tion for COVID- 19. Patients who were not admitted for COVID- 19 
based on the discharge diagnosis (such as women admitted for 
labor and delivery found to screen positive for SARS- CoV- 2) 
were also excluded. Thus, the cohort included all adults admit-
ted for COVID- 19, whether or not they had any gastrointestinal 
symptoms at the time of admission. The primary outcome was the 
documentation of prespecified GI symptoms (diarrhea, abdominal 
pain, nausea or vomiting, and constipation) based on manual chart 
review at follow- up. Other covariates including age, sex, hospital 
length of stay, symptoms at presentation, intensive care unit or 
ventilator requirement, and history of anxiety or depression were 
also extracted from the electronic medical record.

In the second study cohort, we administered an anonymous, on-
line	survey	using	Qualtrics	to	adult	(≥18	years	of	age)	users	of	two	
support groups for survivors of COVID- 19 (www.reddit.com/r/covid 
19pos itive, and Survivor Corps). The survey consisted of questions 

related to demographics, COVID- 19 severity, and pre- COVID and 
post- COVID GI symptoms (complete survey available in the on-
line Methods Supplement). Questions were designed to determine 
whether respondents met the Rome IV criteria for irritable bowel 
syndrome (IBS) with IBS questions pertaining to both pre- – COVID- 19 
and post– COVID- 19 symptoms so that we could clearly identify 
whether symptoms were new.14,15 Additional questions related to the 
current presence of gastrointestinal symptoms including abdominal 
pain, diarrhea, constipation, and nausea/vomiting were used to pro-
vide additional information about specific symptoms outside of the 
Rome criteria for IBS. Respondents also completed the IBS Symptom 
Severity Score (IBS- SSS), a validated survey used to determine the 
severity	of	IBS	symptoms	on	a	0–	500	point	scale,	with	≤175	indicat-
ing	mild,	175–	300	moderate,	and	≥300	severe	IBS.16 The survey was 
administered between November 12 and December 15, 2020. The 
primary outcome was again the presence of post- COVID GI symp-
toms, defined as the report of any GI symptoms (same symptoms 
as above) post– COVID- 19 that were not reported pre– COVID- 19. 
A secondary outcome was the presence of new symptoms meeting 
Rome IV criteria for IBS post– COVID- 19, among those who did not 
meet criteria for IBS pre– COVID- 19.

Participation in the survey was voluntary and anonymous with 
no financial or medical incentive. The survey was distributed by 
email and by posting on the relevant forum with the permission 
of the group administrators. The Columbia University Institutional 
Review Board approved this study.

2.1  |  Statistical analysis

For both parts of the study, continuous variables were compared 
in patients with and without persistent GI symptoms using the 
Student's t test or Mann- Whitney U test for non- parametric data. 
Categorical variables were compared using chi- square tests. A multi-
variable logistic regression model was also used to identify independ-
ent risk factors for ongoing GI symptoms, adjusting for predictors 
that were significant at alpha level 0.20. Among the unselected pa-
tients coming for routine follow- up visits, we sought to test whether 
the prevalence of GI symptoms diminished with increasing time from 
hospital discharge. To do this, the cohort was divided a priori into 
those presenting for follow- up from 30 to 89 days after hospitaliza-
tion for COVID- 19, 90– 119 days after hospitalization, 120– 149 days 
after hospitalization, and 150– 180 days after hospitalization. The 
trend across the proportions of those with GI symptoms within each 
time interval was then assessed using the Cochran- Armitage test. 
Among the second study cohort of online survey respondents, the 
prevalence of GI symptoms meeting criteria for irritable bowel syn-
drome was compared before and after COVID- 19 diagnosis using 
McNemar's test for paired categorical data. Confidence interval 
for proportions was calculated using the exact binomial (Clopper- 
Pearson) method. All statistical analyses were performed with Stata 
version 16 (College Station, Tx). Alpha.05 was considered statisti-
cally significant for all analyses.

http://www.reddit.com/r/covid19positive
http://www.reddit.com/r/covid19positive
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3  |  RESULTS

3.1  |  Unselected patients hospitalized for 
COVID- 19

There were 187 adult patients hospitalized for COVID- 19 at 
Columbia University Irving Medical Center between March 1 and 
June	30,	2020,	with	at	least	one	primary	care	outpatient	clinic	ap-
pointment at least 30 days after hospital discharge. Of these, 37 
were excluded for pre- existing GI symptoms (documentation of 
chronic diarrhea, constipation, abdominal pain, celiac disease, irri-
table bowel syndrome, inflammatory bowel disease, or gastropare-
sis). An additional 3 patients were excluded for C. difficile infection 
during the COVID- 19 hospitalization, leaving 147 patients in the 
cohort. The most common GI symptoms at initial presentation with 
COVID- 19 among this group were diarrhea (23%), nausea/vomiting 
(21%), and abdominal pain (6.1%), with 51 patients (35%) having at 
least one GI symptom at the time of hospital admission.

3.2  |  Unselected patients: persistent new GI 
symptoms at routine follow- up

After a median follow- up time of 106 days (IQR 78– 141), 24/147 
(16%) of patients had at least one ongoing GI symptom (95% con-
fidence interval 11%– 23%) at the time of their most recent follow-
 up appointment after hospitalization for COVID- 19, which had not 
been present prior to their diagnosis of COVID- 19. These included 
10 patients with constipation (6.8%), 6 with diarrhea (4.1%), 6 with 
nausea/vomiting (4.1%), and 11 with abdominal pain (7.5%), with 14 
patients having more than one symptom. An additional 5% of pa-
tients experienced transient GI symptoms at follow- up, which had 
resolved by the time of their latest clinic appointment. Among the 
113 patients with at least 3 months of follow- up, the prevalence 
of ongoing abdominal pain in association with bowel disturbance 
(diarrhea or constipation) was 6.2%. As a point of comparison, the 
prevalence of post- infectious IBS after infectious gastroenteri-
tis has been estimated at 10%,12,13 though it should be noted that 
this estimate varies widely depending on pathogen and definition 
used. Furthermore, the diagnosis of IBS requires at least 6 months of 
symptoms, which patients in this cohort did not have.

3.3  |  Unselected patients: GI symptom 
characteristics and baseline risk factors

Among patients hospitalized for COVID- 19, the prevalence of con-
stipation increased from 0% at hospital admission to 6.8% at most 
recent outpatient follow- up (p < 0.01). The prevalence of diarrhea 
decreased from 23% at admission to 4.1% at follow- up (p < 0.01). 
The prevalence of abdominal pain was similar at 6.1% at admis-
sion and 7.5% at follow- up (p = 0.64). The prevalence of nausea/
vomiting decreased from 21% at admission to 4.1% at follow- up 

(p < 0.01). The prevalence of each GI symptom present at the time 
of the most recent follow- up is shown in Table 1. Women were 
significantly more likely to report new abdominal pain compared 
to men (14% vs. 1.3%, p < 0.01), though there was no significant 
difference in the prevalence of overall GI symptoms by sex (21% 
in women vs. 12% in men, p = 0.15). There were no significant dif-
ferences in GI symptoms by age, race, or ethnicity. Prior history of 
depression was also a risk factor for persistent GI symptoms (28% 
vs. 13%, p = 0.04).

3.4  |  Unselected patients: hospital risk factors for 
persistent new GI symptoms

The prevalence of persistent GI symptoms stratified by hospitaliza-
tion characteristics is shown in Table 2. While patients who had GI 
symptoms at initial presentation had a higher prevalence of persis-
tent GI symptoms at follow- up, this difference was not statistically 
significant (22% vs. 14%, p = 0.21). Length of stay, intensive care unit 
admission, and use of antibiotics, steroids, or hydroxychloroquine 
were not associated with a higher prevalence of GI symptoms at fol-
low- up. The peak laboratory values of inflammatory markers during 
hospitalization were also identified for each patient, and there were 
no significant differences in the median erythrocyte sedimentation 
rate, C- reactive protein, white blood cell count, ferritin, or interleu-
kin- 6 levels in patients with and without persistent GI symptoms at 
follow- up (Table S1).

3.5  |  Unselected patients: multivariable analysis of 
predictors of ongoing GI symptoms at follow- up

A multivariable logistic regression model was also used to evaluate 
for independent risk factors of ongoing GI symptoms at the time of 
follow- up (Table 3). After adjusting for age, sex, and admission to 
intensive care unit (predictors that were significant at alpha level 
0.20), only a history of depression remained significantly associated 
with the presence of GI symptoms at follow- up, with adjusted odds 
ratio 3.07, 95% confidence interval 1.04– 9.04, p = 0.042).

3.6  |  Unselected patients: gastrointestinal 
symptoms over time

The prevalence of GI symptoms was 24% among patients whose 
most recent follow- up was 30– 89 days after discharge, 20% for 
those 90– 119 days post- discharge, 17% for those 120– 149 days 
post- discharge, and 11% for those 150– 180 days post- discharge 
(Figure 1, Cochran- Armitage test for trend p = 0.10). Of the 24 pa-
tients with ongoing GI symptoms at follow- up, 5 had undergone 
evaluation with upper endoscopy and 3 with colonoscopy at the 
time of chart review, with only minor findings noted (one patient 
with grade A esophagitis and 1 with esophageal candidiasis).
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3.7  |  Respondents to an online survey

There were 355 respondents to the online survey (229 from Survivor 
Corps and 126 from the COVID19positive Reddit group) who were 
≥18	years	of	age	and	answered	“yes”	to	the	question	“Have	you	been	
diagnosed with COVID- 19.” There were 70 respondents (20%) who 
reported a history of IBS or symptoms consistent with IBS prior 
to their COVID- 19 diagnosis leaving 285 in the primary analysis. 
Among these, 91 (32%) reported diagnosis less than 1 month prior 
to the survey, 38 (13%) 1– 3 months prior, 44 (15%) 3– 6 months prior, 
and 112 (39%) more than 6 months prior.

3.8  |  Survey respondents: post– COVID- 19 
abdominal pain with bowel disturbance

After excluding survey respondents with pre- existing IBS, there 
were 113/285 (40%) respondents with post– COVID- 19 abdomi-
nal pain with bowel disturbance at the time of the survey (ie, with 

weekly abdominal pain associated with at least two of the follow-
ing: related to defecation, change in bowel frequency, or change in 
stool form). In the most recent 10 days prior to survey completion, 
165/285 (58%) respondents reported diarrhea, 173 (61%) reported 
abdominal pain, 130 (46%) reported constipation, and 134 (47%) re-
ported nausea or vomiting. Among all survey respondents, 123/355 
(35%) reported taking a new medication for a new gastrointestinal 
symptom after diagnosis with COVID- 19.

3.9  |  Survey respondents: risk factors for 
abdominal pain with bowel disturbance

The characteristics of the survey respondents, excluding those with 
pre- existing IBS, is shown in Table 4, comparing those with and with-
out weekly abdominal pain with bowel disturbance after recovery 
from COVID- 19. Women had a higher prevalence of GI symptoms, but 
the difference was not statistically significant (42% vs. 35%, p = 0.25). 
There was no association between post- COVID GI symptoms and 

TA B L E  1 Prevalence	of	gastrointestinal	symptoms	among	147	patients	hospitalized	for	COVID-	19	after	a	median	106	days	of	follow-	up

Gastrointestinal symptoms at most recent follow- up appointment

Constipation Diarrhea Abdominal pain Nausea or vomiting Any symptoms

Sex

Female (n = 72) 4 4 10* 3 15 (21%)

Male (n = 75) 6 2 1* 3 9 (12%)

Age

18– 44 (n = 24) 3 0 4 0 5 (21%)

45– 59 (n = 36) 3 3 4 2 9 (25%)

60– 69 (n = 34) 0 1 1 1 3 (8.8%)

≥70	(n = 53) 4 2 2 3 7 (13%)

Race

White (n = 37) 2 2 2 2 5 (14%)

Black (n = 27) 0 2 0 0 2 (7.4%)

Asian (n = 3) 1 0 1 0 2 (67%)

Other/decline (n = 80) 7 2 8 4 15 (19%)

Ethnicity

Hispanic	(n = 83) 7 4 8 3 15 (18%)

Non-	Hispanic	(n = 38) 2 2 1 1 5 (13%)

Unknown/decline (n = 26) 1 0 2 2 4 (15%)

Depression

No (n = 115) 7 3 7 4 15 (13%)*

Yes (n = 32) 3 3 4 2 9 (28%)*

Anxiety

No (n = 120) 7 5 7 5 19 (16%)

Yes (n = 27) 3 1 4 1 5 (19%)

Fibromyalgia

No (n = 128) 9 5 7* 6 19 (15%)

Yes (n = 19) 1 1 4* 0 5 (26%)

*p < 0.05.
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race/ethnicity, or history of depression, anxiety, or fibromyalgia. 
There was no significant association with the method of COVID- 19 
diagnosis. Those who had GI symptoms at the time of diagnosis were 
significantly more likely to report GI symptoms at follow- up (45% vs. 
27%, p = 0.01), as were those who received antibiotics (51% vs. 35%, 
p = 0.02) or hydroxychloroquine (69% vs. 38%, p = 0.03).

3.10  |  Survey respondents: new symptoms 
consistent with IBS lasting ≥6 months

There were 134 survey respondents who were diagnosed with 
COVID- 19 at least 6 months prior to the survey (including 22 with 
and 112 without pre- COVID symptoms of IBS). These respondents 

TA B L E  2 Hospitalization	characteristics	of	patients	with	GI	symptoms	at	follow-	up

GI Symptoms at most recent follow- up appointment

Constipation Diarrhea Abdominal pain Nausea or vomiting
Any 
symptoms

GI symptoms at diagnosis

No (n = 96) 5 3 8 3 13 (14%)

Yes (n = 51) 5 3 3 3 11 (22%)

Length of Stay

0 to 3 days (n = 33) 4 3 4 1 8 (24%)

4– 7 days (n = 34) 0 0 1 2 3 (8.8%)

8– 14 days (n = 43) 3 0 3 1 5 (12%)

>14 days (n = 37) 3 3 3 2 8 (22%)

ICU admission

No (n = 128) 8 4 9 5 19 (15%)

Yes (n = 19) 2 2 2 1 5 (26%)

Hydroxychloroquine

No (n = 46) 5 3 2 3 9 (20%)

Yes (n = 101) 5 3 9 3 15 (15%)

Steroids

No (n = 111) 5 3 7 4 15 (14%)

Yes (n = 36) 5 3 4 2 9 (25%)

Antibiotics

No (n = 43) 4 3 1 3 9 (21%)

Yes (n = 104) 6 3 10 3 15 (14%)

*p < 0.05.

F I G U R E  1 Prevalence	of	
gastrointestinal symptoms by time period 
of most recent follow- up among patients 
hospitalized with COVID- 19: p- value 
refers to trend of symptom prevalence 
over time within each symptom category
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thus could be evaluated for chronic symptoms of post- infectious 
IBS by the Rome IV criteria. Among them, the prevalence of 
IBS symptoms (abdominal pain with altered bowel habits) in-
creased from 22/134 (16%) pre– COVID- 19 to 55/134 (41%) post– 
COVID- 19 (p < 0.01). Among these 134 respondents, there were 
92 who answered all questions from the IBS- SSS pertaining to their 
current symptoms, as well as to their symptoms prior to develop-
ing COVID- 19. The mean IBS- SSS score pre- COVID was 61 and in-
creased to 248 post- COVID (p < 0.01). Among the 112 respondents 
with at least 6 months of follow- up, excluding 22 with pre- existing 
history or symptoms of IBS, the prevalence of post- COVID IBS 
symptoms was 44/112 or 39%.

4  |  DISCUSSION

This study evaluated the prevalence of new gastrointestinal symp-
toms after diagnosis of COVID- 19 using two methods: (1) during a 
routine primary care visit a median 3 months after hospitalization for 
COVID- 19 and (2) using an anonymous survey of COVID- 19 survi-
vors drawn from two online support groups. In the unselected cohort 
of hospitalized patients, among those without previous chronic GI 
symptoms, the prevalence of at least one new GI symptom at follow-
 up was 16%. In contrast, the prevalence of new GI symptoms among 
self- identified COVID- 19 survivors (after excluding those with pre- 
existing GI symptoms) was 40%. Routine primary care visits may 
under- estimate the true prevalence of GI symptoms due to under- 
documentation whereas selection bias among COVID long- haulers 
is likely to over- estimate the true prevalence of GI symptoms. We 
believe the true prevalence of persistent GI symptoms (meaning any 

symptoms for one month or more) after COVID- 19 is likely between 
16 and 40%, but much closer to the former than the latter.

The prevalence of post- infectious IBS after acute gastroenteritis 
has been estimated at 10%.12,13 There are important caveats to rec-
ognize that prevent the direct comparison of this study's 16% preva-
lence of GI symptoms at a median of 3 months after COVID- 19 to the 
10% estimate of post- infectious IBS after acute gastroenteritis. First, 
patients in this study did not all have the length of follow- up time 
to meet the Rome IV criteria for IBS. When the definition for “per-
sistent GI symptoms” within the unselected cohort was restricted 
to patients with both persistent abdominal pain and altered bowel 
habits	for	≥3	months,	the	prevalence	of	abdominal	pain	with	bowel	
disturbance fell to 6.2%. Second, the prevalence of GI symptoms ap-
peared to decrease with increasing time since discharge, although 
this trend was not statistically significant. A subset of patients may 
have had lingering symptoms from COVID- 19 rather than a true 
post- infectious IBS, and it is likely that estimates for symptom prev-
alence would decline if the duration of follow- up was extended.

In the second study cohort, we evaluated self- identified 
COVID- 19 survivors via online survey of COVID- 19 support groups 
and found a higher prevalence of ongoing GI symptoms. In this sur-
vey, we directly asked questions to determine whether patients met 
the Rome IV criteria for IBS, as well as questions regarding the sever-
ity of their GI symptoms using the IBS- SSS, which was not possible 
through a retrospective chart review (as clinicians may document di-
arrhea without specifically asking about the presence of abdominal 
pain, for example). Among 134 patients diagnosed with COVID- 19 at 
least 6 months prior to the survey, the prevalence of symptoms con-
sistent with IBS increased from 16% pre– COVID- 19 to 41% post– 
COVID- 19. The severity of GI symptoms as measured by the IBS 
Symptom Severity Score also increased significantly from a mean of 
61 pre– COVID- 19 to 248 post– COVID- 19 (corresponding to moder-
ate IBS symptoms). A recent study found that 21% of patients with 
gastroenteritis due to Campylobacter developed post- infectious 
IBS, in most cases diarrhea predominant or mixed.17 Among patients 
with pre- existing IBS, 38% experienced an increase in frequency of 
abdominal pain after Campylobacter infection, similar to our finding 
that IBS symptom severity score increased after COVID- 19.

These data are intriguing, but it is unknown how well these self- 
identified COVID- 19 survivors represent the general population. 
“Long hauler” patients with persistent symptoms are more likely to 
complete surveys evaluating such symptoms and have the poten-
tial to create a powerful selection bias. Nonetheless, given the high 
numbers of patients with so- called “long COVID,” it remains valuable 
to determine the prevalence and severity of gastrointestinal symp-
toms in this population. Our results suggest that in addition to dys-
pnea, fatigue, and “brain fog” symptoms, abdominal pain and altered 
bowel habits are common and can be severe.4,18

Our study did not uncover any surprising risk factors for new GI 
symptoms after COVID- 19. Markers of more serious illness such as 
length of stay or intensive care unit admission were not associated 
with new GI symptoms. Among the hospitalized group, women were 
more likely to have abdominal pain at follow- up, and patients with a 

TA B L E  3 Multivariable	logistic	regression	of	predictors	of	
gastrointestinal symptom at follow- up

Variable

Any GI Symptom at most recent follow- up 
appointment

Adjusted odds 
ratio

95% confidence 
interval p- value

Age

18– 44 1 (reference)

45– 59 1.52 0.40– 5.81 0.54

60– 69 0.37 0.07– 1.97 0.24

≥70 0.64 0.15– 2.67 0.54

Sex

Male 1 (reference)

Female 2.13 0.74– 6.13 0.16

ICU admission

No 1 (reference)

Yes 3.25 0.81– 13.00 0.096

Depression

No 1 (reference)

Yes 3.07 1.04– 9.04 0.042
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TA B L E  4 Prevalence	of	Post-	COVID	GI	symptoms	in	an	anonymous	survey	of	survivors.

All respondents (n = 285)
No post- COVID GI symptoms 
(n = 172)

Post- COVID GI symptoms* 
(n = 113) p- value

Age

18– 29 48 (17%) 35 (73%) 13 (27%) 0.31

30– 39 67 (24%) 41 (61%) 26 (39%)

40– 49 49 (17%) 26 (53%) 23 (47%)

50– 59 58 (21%) 31 (53%) 27 (47%)

60– 69 47 (17%) 29 (62%) 18 (38%)

≥70 12 (4.3%) 6 (50%) 6 (50%)

Sex

Female 198 (71%) 114 (58%) 84 (42%) 0.25

Male 80 (29%) 52 (65%) 28 (35%)

Race

White 242 (86%) 141 (58%) 101 (42%) 0.36

Black 9 (3.2%) 7 (78%) 2 (22%)

Asian 10 (3.6%) 8 (80%) 2 (20%)

Other 21 (7.5%) 13 (62%) 8 (38%)

Ethnicity

Hispanic 25 (9.4%) 14 (56%) 11 (44%) 0.73

Non-	Hispanic 240 (91%) 143 (60%) 97 (40%)

Depression

No 202 (71%) 125 (62%) 77 (38%) 0.41

Yes 83 (29%) 47 (57%) 36 (43%)

Anxiety

No 192 (67%) 118 (61%) 74 (39%) 0.58

Yes 93 (33%) 54 (58%) 39 (42%)

Fibromyalgia

No 272 (95%) 166 (61%) 106 (39%) 0.28

Yes 13 (4.6%) 6 (46%) 7 (54%)

Diagnosis Type

PCR 192 (67%) 111 (58%) 81 (42%) 0.57

Antibody 21 (7.4%) 15 (71%) 6 (29%)

Symptoms 63 (22%) 40 (63%) 23 (37%)

Unsure 9 (3.2%) 6 (67%) 3 (33%)

GI symptoms at diagnosis

No 85 (30%) 62 (73%) 23 (27%) 0.01

Yes 200 (70%) 110 (55%) 90 (45%)

Hospitalized

No 249 (88%) 150 (60%) 99 (40%) 0.87

Yes 34 (12%) 20 (59%) 14 (41%)

Intubated

No 279 (98%) 169 (61%) 110 (39%) 0.60

Yes 6 (2.1%) 3 (50%) 3 (50%)

Received Antibiotics

No 206 (72%) 133 (65%) 73 (35%) 0.02

Yes 79 (28%) 39 (49%) 40 (51%)

Received	Hydroxychloroquine

(Continues)
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pre- existing history of depression were more likely to have at least 
one GI symptom, consistent with previous literature demonstrating 
an association of functional GI disorders with these groups.19– 22 Post- 
COVID GI symptoms may be related to ongoing psychological factors 
such as post- traumatic stress disorder, disturbance of the gut micro-
biome, or persistent intestinal inflammation,23 and future studies 
should aim to elucidate the mechanism underlying this association.

There are few studies reporting on the frequency and severity 
of new GI symptoms post– COVID- 19 in detail. A study of 100 pa-
tients in Italy reported that 3% had “new bowel control problems” a 
mean of 48 days post- discharge for COVID- 19.24 Another study of 
150 non- critically ill COVID- 19 patients in France found that 30 days 
post- discharge, 17% reported ongoing diarrhea or vomiting, which 
decreased to 12% at 60 days.25 A recent study of hospitalized pa-
tients in China found that 80/1,655 (5%) reported diarrhea or vomit-
ing six months later, which was similar to our finding of 4.1% for both 
diarrhea and vomiting as individual symptoms among hospitalized 
patients.5	However,	they	did	not	survey	patients	for	abdominal	pain	
or constipation. These studies were relatively limited in their assess-
ment of persistent GI symptoms, so it is challenging to compare their 
results to ours.

Some limitations should be mentioned. The retrospective cohort 
included only patients who were hospitalized during the early phase 
of the pandemic, when testing for SARS- CoV- 2 was limited and often 
reserved for those with more severe symptoms. Therefore, it may 
not be generalizable to the broader population of all COVID- 19 pa-
tients who typically have a milder course. As mentioned, due to the 
retrospective nature of the study, it was not possible to assess for 
the Rome IV criteria for post- infectious IBS. On the contrary, the on-
line survey allowed for more precise questioning on symptom type, 
chronicity, and severity, in keeping with Rome IV. But this part of the 
study was limited by selection bias, as patients suffering from ongo-
ing symptoms are more likely to be users of online support groups.

In summary, new GI symptoms were common after COVID- 19. 
This was true in unselected patients coming for routine primary care 
visits and more so among self- identified COVID- 19 survivors in an 

online survey. Outpatient providers caring for COVID- 19 survivors 
should be aware that GI symptoms may persist or develop after 
COVID- 19 and the long- term GI impact of COVID- 19 merits addi-
tional study.
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