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ABSTRACT 

BACKGROUND:  Higher prevalence of alcohol-related 
gastrointestinal (GI) and liver diseases (ARGLDs) were 
anecdotally reported during the COVID-19 pandemic, 
but little published evidence exists.

METHODS:  A healthcare system audit of inpatient GI 
consults was performed during the pandemic’s lockdown 
phase (3/23/2020–5/10/2020, n=558) and reopening phase 
(6/1/2020–7/19/2020, n=711) with comparison to those 
timeframes in 2019.

RESULTS:  Consult volume decreased by 27.7% during 
the lockdown, but the proportion of ARGLDs increased 
by 59.6% (p=0.03). This trend continued during reopen-
ing, with potentially more severe disease as more patients 
required endoscopic intervention. Patients with alcohol-
ic hepatitis during reopening were younger compared to  
the lockdown.

CONCLUSIONS:  Our study demonstrates increased prev-
alence and severity of ARGLDs amongst younger indi-
viduals during the COVID-19 pandemic. This increase 
started during the lockdown but worsened despite relax-
ation of restrictions. Systems to increase screening for 
and treatment of alcohol use disorder as society recovers 
from the pandemic remain imperative. 

KEYWORDS:  Alcohol Use Disorder, Alcoholic Hepatitis, 
Alcoholic Cirrhosis, Alcoholic Pancreatitis, Alcohol-related 
Liver Disease   

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has 
had a profound impact on public health with high rates of 
infection, hospitalization, morbidity, and mortality seen 
throughout the world.1-3 In addition to infection-related 
consequences, the pandemic has also had important impli-
cations for individuals with non-communicable diseases 
(NCDs). Lockdowns, overwhelmed medical systems, and 
public fear contributed to delays in care as well as deferred 
diagnostic and therapeutic procedures for NCDs.4-7 Experts 
had warned that medical services for patients with chronic 
NCDs, including cirrhosis or malignancy, had been ham-
pered due to the pandemic.5,8

Patients with chronic NCDs requiring frequent health-
care utilization are at increased risk for adverse outcomes 
related to disruptions in their care. Individuals with sub-
stance use disorders, in particular alcohol use disorder, 
have been identified as one such vulnerable population.9 
Psychosocial stressors including grief, social isolation, and 
economic hardship were all heightened during the pandemic 
and are known risk factors for anxiety, depression, and sub-
stance use disorders.8,10 Furthermore, pandemic restrictions 
had interrupted our primary avenues for treating alcohol use 
disorder, which typically involve multidisciplinary medi-
cal providers, organized support groups, and interpersonal 
support networks. A 2021 study showed that while 81% of 
individuals who met the criteria for alcohol use disorder had 
received medical care during the previous year, 12% had been 
counseled to reduce their alcohol use and only 6% actually 
received treatment.11 Preliminary studies showed increased 
alcohol consumption during the pandemic related to stress, 
job loss, and lockdowns.12-14 Though anecdotal reports have 
suggested that increased alcohol consumption had led to an 
increase in alcohol-related gastrointestinal (GI) or liver dis-
eases (ARGLDs), limited published data is available to sup-
port these observations. A recent micro-simulated model 
suggested that the short-term increase in alcohol consump-
tion during the COVID-19 pandemic will lead to potentially 
8000 alcoholic-liver disease-related deaths and thousands 
more cases of alcohol-related liver disease through 2040 
in the United States.15 There has been recent evidence of 
the pandemic’s effect on the increased prevalence of gen-
eral alcohol use disorder and the role for universal alcohol 
screening tools such as AUDIT-C.16

To objectively quantify the immediate and delayed impact 
of the COVID-19 pandemic on the prevalence of various GI 
and liver diseases, and to carefully identify any gaps in the 
provision of gastroenterology care under the infection con-
trol guidelines during the pandemic, we conducted a sys-
tem-wide audit of adult inpatient gastroenterology services 
within our hospital system and analyzed our caseload during 
the pandemic against that of historical records. It is hypoth-
esized that hospitalization for certain chronic GI and liver 
diseases and the incidence of ARGLDs would be affected by 
the COVID-19 pandemic.
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MATERIALS AND METHODS
Study Design
This study was designed as a retrospective cohort analysis in 
the form of a hospital system-wide audit. The study cohort 
consisted of consecutive adult (≥18 years of age at the time 
of presentation) subjects, who were evaluated by the inpa-
tient gastroenterology consult services at three hospitals 
in the Lifespan health system in Rhode Island during the  
study period.

The COVID-19 pandemic was broken down into the lock-
down phase, defined as March 23, 2020 (the start date of the 
government’s stay-at-home order) to May 10, 2020 (the end 
date of the stay-at-home order), and the reopening phase, 
defined as June 1, 2020 (the start date of the government’s 
Phase 2 reopening plan) to July 19, 2020. This breakdown 
serves as a means to assess the immediate and delayed 
impact of the pandemic. To account for seasonal variations 
in the pattern of hospital admissions, two corresponding 
timeframes from 2019 were used as controls: the lock-
down-reference phase was defined as March 25, 2019 to May 
12, 2019, and the reopening-reference phase was defined as 
June 3, 2019 to July 21, 2019.

Subjects were identified by querying the electronic medi-
cal record system, Epic (Epic Systems, Madison, WI), for the 
presence of a gastroenterology consult note in the patient’s 
chart during the study period. The study was conducted in 
compliance with the Declaration of Helsinki and its design 
was approved by the institutional review board at our  
hospital system.

Data Extraction
The primary GI diagnosis for each gastroenterology consult 
as documented by the consulting physician was extracted 
from the consult note and mapped to an International Clas-
sification of Diseases (ICD)-9 based diagnosis. Consults were 
allowed to be associated with more than one diagnosis if 
they were documented separately by the consulting physi-
cian. Endoscopic data was obtained by querying the endos-
copy reporting software, ProVation MD (ProVation Medical, 
Minneapolis, MN) using the patient’s medical record num-
ber. Laboratory tests performed on the day of presentation 
were extracted from the chart’s electronic medical record for 
analysis. Missing laboratory results were imputed using the 
k-nearest neighbor algorithm.17

Statistical Methods
Categorical variables were reported as numerator and per-
centage and compared using the Chi-square test. Normally 
distributed continuous variables were reported as mean and 
standard deviation and compared using the t-test. Non-nor-
mally distributed continuous variables were reported as 
median and interquartile range and compared using the 
Mann-Whitney U test. A p-value of <0.05 was considered 
statistically significant.

RESULTS
Overall GI Consults
As shown in Table 1, the overall volume of inpatient GI con-
sults decreased by 27.7% during the lockdown phase (n = 
558, compared to lockdown-reference phase = 772), but the 
volume was restored to 100% during the reopening phase 
(n = 711, compared to reopening-reference phase = 711). 
There were no significant differences between the two pan-
demic phases and the two reference phases with regards to 
patient demographics (age, gender, ethnicity, and preferred  
language), length-of-stay, or discharge dispositions.

The proportion of GI consults that required inpatient 
endoscopy was significantly lower during the lockdown 
phase (36.20% vs. 42.49%, p = 0.02), likely as a consequence 
of a severely reduced endoscopy capacity due to personal pro-
tective equipment shortages and infection control restric-
tions at the beginning of the pandemic. As the endoscopy 
units resumed normal operating capacity during the reopen-
ing phase, the proportion of GI consults that were associated 
with inpatient endoscopy also returned to historical levels. 
The proportion of GI consults requiring emergent endoscopy 
performed in the emergency room was not affected by the 
COVID-19 pandemic.

Distributions of GI Diagnoses
Table 2 shows the distribution of selected groups of GI  
diagnoses associated with inpatient GI consults received 
during the two pandemic phases compared to the two reference 
phases. The proportion of GI consults for overt GI bleeding 
(hematemesis, hematochezia, or melena), which accounted 
for the majority of inpatient consults, did not change during 
the lockdown phase or the reopening phase. Similarly, the 
distributions of consults amongst acute non-alcoholic liver 
diseases (drug-induced liver injury, viral hepatitis, ischemic 
hepatitis, immune-mediated hepatitis, autoimmune hep-
atitis, congestive hepatopathy, acetaminophen toxicity, or 
acute fatty liver of pregnancy), biliary obstruction/injury 
(choledocholithiasis, ascending cholangitis, primary scle-
rosing cholangitis, biliary strictures, or bile leak), cirrhosis 
management (management of symptomatic ascites, hepatic 
encephalopathy, variceal bleeding, hepatic hydrothorax, 
hepatorenal syndrome, or spontaneous bacterial peritonitis 
in patients with known cirrhosis), and percutaneous endo-
scopic gastrostomy (PEG) placement were not significantly 
different between the lockdown phase and the lockdown- 
reference phase. 

In contrast, the relative volume of inpatient GI consults 
for ARGLDs (alcoholic hepatitis, acute decompensation 
in patients with known alcoholic cirrhosis, alcoholic pan-
creatitis, or alcoholic gastritis) increased by 59.6% (8.06% 
vs. 5.05%, p = 0.03), while that for functional GI disorders 
(irritable bowel syndrome, functional dyspepsia, functional 
abdominal bloating, functional constipation/diarrhea, or 
functional nausea/vomiting) and Clostridium difficile (C. diff)  
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infection decreased by 71.0% (2.33% vs. 8.03%, p < 0.01) 
and 87.3% (0.18% vs. 1.42%, p = 0.02), respectively, during 
the lockdown phase compared to the lockdown-reference 
phase. There was also a trend toward more inflammatory 
bowel diseases (5.73% vs. 3.76%), but the difference was not 
statistically significant (p = 0.09).

The distribution of GI consults amongst overt GI bleed-
ing, acute non-alcoholic liver diseases, biliary obstruction/
injury, inflammatory bowel diseases, PEG placement, and 
C. diff infection were not significantly different between 
the reopening phase and the reopening-reference phase. The 

Lockdown (%) Lockdown Ref. (%) P-value Reopening (%) Reopening Ref. (%) P-value

Total 558 772 711 711

Gastrointestinal Bleeding 177 (31.72%) 255 (33.03%) 0.61 196 (27.57%) 225 (31.65%) 0.09

Non-Alcoholic Liver Diseases 53 (9.50%) 71 (9.20%) 0.85 56 (7.88%) 41 (5.77%) 0.11

Alcoholic GI/Liver Diseases 45 (8.06%) 39 (5.05%) 0.03 50 (7.03%) 29 (4.08%) 0.02

Biliary Obstruction/Injury 42 (7.53%) 64 (8.29%) 0.61 67 (9.42%) 65 (9.14%) 0.85

Cirrhosis Management 33 (5.91%) 52 (6.74%) 0.55 54 (7.59%) 34 (4.78%) 0.03

Inflammatory Bowel Diseases 32 (5.73%) 29 (3.76%) 0.09 52 (7.31%) 46 (6.47%) 0.53

PEG Placement 17 (3.05%) 25 (3.24%) 0.84 42 (5.91%) 33 (4.64%) 0.29

Functional Disorders 13 (2.33%) 62 (8.03%) <0.01 24 (3.38%) 16 (2.25%) 0.20

Clostridioides difficile Infection 1 (0.18%) 11 (1.42%) 0.02 12 (1.69%) 15 (2.11%) 0.56

Table 2. Distribution of Selected Groups of GI Diagnoses during the Lockdown, Lockdown-Reference, Reopening, and Reopening-Reference Phases

proportion of consults for ARGLDs, however, remained 
elevated by 72.5% (7.03% vs. 4.08%, p = 0.02) during the 
reopening phase compared to the 2019 reopening-reference 
phase. The relative volume of consults for cirrhosis manage-
ment also increased by 58.8% (7.59% vs. 4.78%).

Alcohol-Related GI and Liver Diseases
Patient demographics and clinical characteristics of those GI 
consults for ARGLDs are shown in Table 3. There were no 
significant differences with regard to age, gender, ethnicity, 
language preference, length-of-stay, discharge dispositions, 

Lockdown Lockdown Ref. P-value Reopening Reopening Ref. P-value

Total (no.) 558 772 711 711

Age (years, SD) 63.00 (18.51) 63.09 (18.58) 0.94 63.31 (18.33) 62.35 (19.75) 0.35

Male (no.) 279 (50.00%) 366 (47.41%) 0.39 330 (46.41%) 345 (48.52%) 0.43

Ethnicity (no.)

Caucasian 441 (79.03%) 594 (76.94%) 0.37 575 (80.87%) 555 (78.06%) 0.19

Black 56 (10.04%) 71 (9.20%) 0.61 48 (6.75%) 63 (8.86%) 0.14

Hispanic 50 (8.96%) 84 (10.88%) 0.25 71 (9.99%) 70 (9.85%) 0.93

Asian 7 (1.25%) 13 (1.68%) 0.53 10 (1.41%) 11 (1.55%) 0.83

Others 4 (0.72%) 10 (1.30%) 0.31 7 (0.98%) 11 (1.55%) 0.34

Pref. Language (no.)

English 495 (88.71%) 669 (86.66%) 0.26 632 (88.89%) 614 (86.36%) 0.15

Spanish 37 (6.63%) 63 (8.16%) 0.30 58 (8.16%) 58 (8.16%) 1.00

Others 26 (4.66%) 36 (4.66%) 1.00 21 (2.95%) 33 (4.64%) 0.10

Discharge Disposition (no.)

Home 441 (73.66%) 563 (72.93%) 0.77 547 (76.93%) 546 (76.79%) 0.95

Expired 23 (4.12%) 23 (2.98%) 0.26 22 (3.09%) 24 (3.38%) 0.76

Length of Stay (days, SD) 6.28 (7.63) 6.05 (6.71) 0.57 6.24 (7.88) 5.72 (5.81) 0.16

Endoscopy (no.)

Inpatient 202 (36.20%) 328 (42.49%) 0.02 318 (44.73%) 317 (44.59%) 0.96

Emergent 28 (5.02%) 42 (5.44%) 0.73 37 (5.20%) 55 (7.74%) 0.05

Table 1. Patient Demographics and Clinical Characteristics of All Inpatient Gastroenterology Consults during the Lockdown, Lockdown-Reference, 

Reopening, and Reopening-Reference Phases
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or the proportion of consults that required inpatient or 
emergent endoscopy between the lockdown phase and the 
lockdown-reference phase. The requirement for inpatient 
or emergent endoscopy, however, was significantly higher 
(36.00% vs. 13.79%, p = 0.03) during the reopening phase 
compared to the reopening-reference phase. This also coin-
cided with a higher proportion of patients that simultane-
ously presented with both GI bleeding and ARGLDs (10.00% 
vs. 3.45%, p = 0.29) as well as marginally decreased median 
hemoglobin (12.01 vs. 13.00, p = 0.29) and elevated median 
bilirubin (5.00 vs. 2.40, p = 0.32). The proportion of Hispanic 
patients was also significantly lower (10.00% vs. 27.59%,  
p = 0.04) during the reopening phase.

When comparing patients diagnosed with ARGLDs admis-
sion patterns, some differences were seen between the different 
study phases. The majority of admissions clustered around 
the second half of the study period during the lockdown 
phase, while admissions occurred more regularly through-
out the lockdown-reference, reopening, and reopening- 
reference phases.

Acute alcoholic hepatitis accounts for the majority of 
the ARGLDs diagnosed during both the lockdown (68.89%) 
and reopening phases (80.00%). Compared to the reference 
phases, the relative volume of acute alcoholic hepatitis 
was marginally higher during the lockdown phase (5.56% 
vs. 3.63%, p = 0.09), but was significantly higher during the 
reopening phase (5.63% vs. 2.53%, p = <0.01).

It is worth noting that patients diagnosed with acute 

alcoholic hepatitis during the reopening phase were sig-
nificantly younger on average than those during the lock-
down phase (51 vs. 56, p = 0.05). This age difference was 
not detected when comparing the reopening-reference and 
lockdown-reference phases (55 vs. 55, p = 0.94).

DISCUSSION
While COVID-19 infection and mortality rates have decreased 
in many regions due to social-distancing, improved testing 
capability, and vaccination, the “collateral damage” of the 
pandemic resulting from delayed medical care, increased use 
of telemedicine, and psychosocial distress are yet to be fully 
appreciated.7, 18-20

Our results demonstrate that during the lockdown 
phase of the pandemic, the volume of inpatient GI con-
sults decreased by more than a quarter. This can likely be 
attributed to reduced hospital capacity for non-COVID-19 
patients in response to the surge in COVID-19 cases, as 
well as patients’ reluctance to present to the hospital for 
non-life-threatening illnesses in fear of exposure to the 
virus. The latter notion is supported by the observation that 
the proportion of inpatient GI consults for functional disor-
ders decreased drastically during that time. As expected, our 
results also demonstrated a substantial reduction in the vol-
ume of C. diff infection. This finding coincides with maxi-
mum infection control precautions as well as the suspension 
of most in-person outpatient services, and thus supports the 

Lockdown Lockdown Ref. P-value Reopening Reopening Ref. P-value

Total (no.) 45 39 50 29

Age (years, SD) 56.00 (16.50) 53.00 (12.00) 0.17 51.00 (22.00) 50.00 (17.00) 0.82

Male (no.) 32 (71.11%) 27 (69.23%) 0.85 34 (68.00%) 20 (68.97%) 0.93

Ethnicity (no.)

Caucasian 31 (68.89%) 26 (66.67%) 0.83 39 (78.00%) 19 (65.52%) 0.23

Black 7 (15.56%) 9 (23.08%) 0.38 5 (10.00%) 2 (6.90%) 0.64

Hispanic 6 (13.33%) 4 (10.26%) 0.66 5 (10.00%) 8 (27.59%) 0.04

Asian 1 (2.22%) 0 (0.00%) 0.35 1 (2.00%) 0 (0.00%) 0.44

Pref. Language (no.)

English 39 (86.67%) 33 (84.62%) 0.79 44 (88.00%) 26 (89.66%) 0.82

Spanish 3 (6.67%) 4 (10.26%) 0.55 6 (12.00%) 3 (10.34%) 0.82

Discharge Disposition (no.)

Home 30 (66.67%) 28 (71.79%) 0.61 43 (86.00%) 21 (72.41%) 0.14

Expired 2 (4.44%) 1 (2.56%) 0.64 2 (4.00%) 2 (6.90%) 0.57

Length of Stay (days, SD) 6.00 (6.00) 5.00 (7.00) 0.66 5.00 (5.00) 6.00 (6.00) 0.42

Endoscopy (no.)

Inpatient 7 (15.56%) 9 (23.08%) 0.38 17 (34.00%) 4 (13.79%) 0.05

Emergent 1 (2.22%) 1 (2.56%) 0.92 2 (4.00%) 0 (0.00%) 0.28

Table 3. Patient Demographics and Clinical Characteristics of Consults for Alcohol-related Gastrointestinal and Liver Diseases during the Lockdown, 

Lockdown-Reference, Reopening, and Reopening-Reference Phases
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internal validity of our findings. Patients of all ethnic back-
grounds and language preferences were affected equally by 
the lockdown.

One of the most salient findings was the significant 
increase in inpatient ARGLDs, which correlates with data 
showing increased alcohol consumption during the pan-
demic.13,14 We found that there was a 60% increase in the 
relative volume of inpatient consults for ARGLDs during 
the lockdown phase with an alarming increase to 72% 
during the reopening phase compared to the equivalent 
pre-pandemic timeframes in 2019. Acute alcoholic hepati-
tis is the most common diagnosis amongst these patients, 
and its incidence increased most dramatically to more than 
double during the reopening phase compared to the prior 
year. In contrast, the proportion of inpatient consults for 
acute non-alcoholic liver diseases and biliary obstruction/
injury, whose disease processes are not known to be affected 
by COVID-19, remained relatively stable during both the  
lockdown and reopening phases.

In addition to more patients presenting with ARGLDs 
since the start of the pandemic, our results also implicate 
that the disease severity might have been worse. This is 
exemplified by a nearly three-fold increase in the need for 
endoscopic intervention as well as concurrent GI bleeding 
amongst these patients during the reopening phase. The 
proportion of patients with ARGLDs that underwent endos-
copy was not significantly lower during the lockdown period 
as compared with 2019, despite overall endoscopy volume 
being severely reduced. This finding indicates that the need 
for endoscopic intervention was also higher during the lock-
down phase. We also discovered that the majority of hospi-
tal admissions for ARGLDs during the lockdown occurred 
around the latter half of that study period, implying that 
the start of the lockdown phase may have been a trigger for 
increased alcohol consumption for patients.

A 2020 report suggested that a large proportion of indi-
viduals who delayed care were from disenfranchised popula-
tions.7 It is interesting to note that compared to the overall 
ethnic distribution of all GI consults, ARGLDs seemed to 
disproportionately affect Black or Hispanic patients in 2019. 
The variance was less prominent during the COVID-19 pan-
demic in our study population, especially during the reopen-
ing phase when the relative proportion of Hispanic patients 
with ARGLDs was decreased by nearly two-thirds compared 
to the reference period. This change in patient demographics 
was not the result of limitations in healthcare access due to 
language barriers or socioeconomic status.

One of the strengths of our study is the size and compo-
sition of our study population, owing to the fact that our 
hospital system is the largest healthcare provider in the state 
with a wide catchment area. We believe findings from our 
study are generalizable to other urban/suburban patient pop-
ulations with similar socioeconomic distributions. Another 
strength of our study is the use of primary clinical data, 

namely data exported directly from the electronic medical 
record system and diagnoses extracted from the original 
consult notes. We were thus able to eliminate confounders 
related to reporting bias or errors related to transcription and 
medical coding, which can occur if relying on a derivative 
data source (such as discharge summaries or administrative 
datasets). 

Our study is, however, bound by the inherent shortcomings 
of any retrospective cohort study. We purposefully excluded 
patients who were admitted with a GI or liver disease but 
were not evaluated by the inpatient GI consult services 
in an effort to minimize confounders related to diagnostic 
errors made by a non-gastroenterologist. We also did not 
include any outpatient data due to confounders associated 
with the use of telemedicine during the pandemic. As such, 
our findings likely underestimate the true magnitude of dis-
ease burden. Because of variations in documentation, we 
were unable to assess the quantity of alcohol consumption  
or characterize specific psychosocial stressors.

In conclusion, our study confirms predictions made by 
public health experts as well as anecdotal experiences shared 
by many healthcare providers that the COVID-19 pandemic 
had led to a dramatic increase in the prevalence and sever-
ity of alcohol-related GI and liver diseases. Our results are 
corroborated by other published reports of increased alco-
hol sales and consumption since the start of the pandemic.21 
Despite improving infection rates in many regions, the long-
term psychosocial, economic, and healthcare implications 
of the pandemic are currently unknown. With the easing of 
social distancing guidelines and the reopening of restaurants 
and bars, it is reasonable to anticipate a further surge in the 
incidence of alcohol use disorders. It is therefore imperative 
that primary care providers, gastroenterologists, and hepatol-
ogists proactively screen for alcohol use disorder, especially 
among younger patients who may not frequently interface 
with the healthcare system. Medical providers, commu-
nity organizations, and the various stakeholders involved in 
intervention and support for patients with alcohol use disor-
der need to be ready to potentially serve more patients that 
prior to the pandemic. Further studies are needed to evalu-
ate the long-term impact of COVID-19 on alcohol-related 
GI diseases, and to determine which interventions are most 
effective in treating these disorders in pandemic conditions 
in the future.
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