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MOOSE Checklist for Meta-analyses of Observational Studies 
 

 
 
 

Item No Recommendation 
Reported 
on Page 

No 

Reporting of background should include 

1 Problem definition 4 

2 Hypothesis statement 5 

3 Description of study outcome(s) 5 

4 Type of exposure or intervention used 4 

5 Type of study designs used 5 

6 Study population 8 

Reporting of search strategy should include 

7 Qualifications of searchers (eg, librarians and investigators) None 

8 Search strategy, including time period included in the synthesis and key words 5 

9 Effort to include all available studies, including contact with authors 5 

10 Databases and registries searched 5 

11 Search software used, name and version, including special features used (eg, explosion) 5 

12 Use of hand searching (eg, reference lists of obtained articles) 5 

13 List of citations located and those excluded, including justification 6 

14 Method of addressing articles published in languages other than English 5 

15 Method of handling abstracts and unpublished studies 6 

16 Description of any contact with authors 6 

Reporting of methods should include 

17 
Description of relevance or appropriateness of studies assembled for assessing the 
hypothesis to be tested 

5 

18 
Rationale for the selection and coding of data (eg, sound clinical principles or 
convenience) 

6 

19 
Documentation of how data were classified and coded (eg, multiple raters, blinding and 
interrater reliability) 

6 

20 
Assessment of confounding (eg, comparability of cases and controls in studies where 
appropriate) 

7 

21 
Assessment of study quality, including blinding of quality assessors, stratification or 
regression on possible predictors of study results 

6 

22 Assessment of heterogeneity 7 

23 

Description of statistical methods (eg, complete description of fixed or random effects 
models, justification of whether the chosen models account for predictors of study 
results, dose-response models, or cumulative meta-analysis) in sufficient detail to be 
replicated 

7 

24 Provision of appropriate tables and graphics 7 

Reporting of results should include 

25 Graphic summarizing individual study estimates and overall estimate 8 

26 Table giving descriptive information for each study included 8 

27 Results of sensitivity testing (eg, subgroup analysis) 9 

28 Indication of statistical uncertainty of findings None 
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2000;283(15):2008-2012. doi: 10.1001/jama.283.15.2008. 
 
Transcribed from the original paper within the NEUROSURGERY® Editorial Office, Atlanta, GA, United Sates. August 
2012. 
 

Item No Recommendation 
Reported 
on Page 

No 

Reporting of discussion should include 

29 Quantitative assessment of bias (eg, publication bias) 9 

30 Justification for exclusion (eg, exclusion of non-English language citations) 7 

31 Assessment of quality of included studies None 

Reporting of conclusions should include 

32 Consideration of alternative explanations for observed results 11，12 

33 
Generalization of the conclusions (ie, appropriate for the data presented and within the 
domain of the literature review) 

13 

34 Guidelines for future research 13 

35 Disclosure of funding source None 



Supplemental Table 2. Search strategy 

 

PubMed 

The database was searched on October 16, 2020, n=1275. 

Search Strategy: 

((((((nausea) OR vomiting) OR diarrhea) OR gastrointestinal) OR digestive)) AND 

((((coronavirus 2019[Title/Abstract]) OR COVID-19[Title/Abstract]) OR 2019-

nCoV[Title/Abstract]) OR SARS- CoV-2[Title/Abstract])  

 

 

Web of Science 

The database was searched on October 16, 2020, n=281. 

Search Strategy: 

1:TOPIC: (“coronavirus 2019” OR “COVID-19” OR “2019-nCoV” OR “SARS-CoV-

2”) (15020) 

 

2:TOPIC:(“nausea” OR “vomiting”OR “diarrhea”  OR “gastrointestinal” OR “digesti

ve”) (135224) 

3.  #1 AND #2 (281) 

 

 

EMBASE 

The database was searched on October 16, 2020, n=1528. 

Search Strategy: 

('coronavirus 2019':ti,ab OR 'covid-19':ti,ab OR '2019-ncov':ti,ab OR 'sars-cov-2':ti,ab) 

AND ('nausea' OR 'vomiting' OR 'diarrhea' OR 'gastrointestinal' OR 'digestive') 

 

 

Science Direct 

The database was searched on October 16, 2020, n=262. 

Search Strategy: 

Title, abstract, keywords: ("nausea" OR "vomiting" OR "diarrhea" OR 

"gastrointestinal" OR "digestive") AND ("coronavirus 2019" OR "COVID-19" OR 

"2019-nCoV" OR "SARS-CoV-2") 

 

 



 

 

Supplemental Table 3. Gastrointestinal symptoms of included studies 

Author Total cases Severe cases 

Diarrhea   Abdominal pain   Nausea   Vomiting 

Total 

cases 

Severe 

cases 
 

Total 

cases 

Severe 

cases 
 

Total 

cases 

Severe 

cases 
 

Total 

cases 

Severe 

cases 

C.Huang 41 13 1 0  NA NA  NA NA  NA NA 

D.Wang 138 36 14 6  3 3  14 4  5 3 

G.Zhang 221 55 25 9  5 2  NA NA  NA NA 

JJ.Zhang 140 58 18 9  8 6  24 5  7 2 

L.Mao 214 88 41 13  10 6  NA NA  NA NA 

L.Pan 103 37 35 10  2 2  NA NA  4 2 

L.Zhang 564 192 157 55  NA NA  NA NA  NA NA 

Q.Chen 145 43 39 16  8 2  24 10  6 3 

R.He 204 69 19 5  NA NA  NA NA  NA NA 

R.Zhang 120 30 7 5  NA NA  NA NA  NA NA 

W.Guan 1099 173 42 10  NA NA  NA 12  NA NA 

Y.Wan 230 61 49 26  NA NA  NA NA  NA NA 

Nobel 278 44 56 11  NA NA  NA 8  NA NA 

Ghweil 66 30 1 0  NA NA  NA NA  NA NA 

J.Huang 308 238 41 31  NA NA  NA NA  NA NA 

Ortiz-Brizuela 140 29 48 11  16 7  NA NA  18 7 

L.Yang 200 29 14 3  NA NA  NA 2  NA NA 

J.Zhang 663 409 61 36  5 3  31 20  17 11 

J.Zhao 29 21 1 1  NA NA  NA 3  NA NA 

Z.Zhong 48 9 6 3  NA NA  NA 0  NA NA 

S.Zheng 96 74 10 10   NA NA   5 3   2 2 



 

 

NA: Not available, not reported 

 



 

 

Supplemental Table 4. Newcastle-Ottawa quality assessment scale for cross-

sectional studies 

Author Year Selection Comparability Exposure/Outcome  Total Score 

C.Huang 2020 **** ** *** 9 

D.Wang 2020 **** ** *** 9 

G.Zhang 2020 *** ** ** 7 

J.Zhang 2020 **** ** *** 9 

L.Mao 2020 **** ** *** 9 

L.Pan 2020 **** ** ** 8 

L.Zhang 2020 **** ** ** 8 

Q.Chen 2020 *** ** ** 7 

R.He 2020 *** ** ** 7 

R.Zhang 2020 *** ** ** 7 

W.Guan 2020 **** ** *** 9 

Y.Wan 2020 **** ** ** 8 

Nobel 2020 *** ** *** 8 

Ghweil 2020 **** ** ** 8 

J.Huang 2020 **** ** *** 9 

Ortiz-

Brizuela 2020 *** ** ** 7 

L.Yang 2020 **** ** ** 8 

J.Zhang 2020 **** ** *** 9 

J.Zhao 2020 *** ** ** 7 

Z.Zhong 2020 *** ** ** 7 

S.Zheng 2020 **** ** *** 9 

 



Supplemetal table S5. Severe cases in patients with comorbidities and patients with abdominal 

pain 

Author 

With comorbidities   Abdominal pain 

Total 

cases 

Severe 

cases 

Non-severe 

cases  

Total 

cases 

Severe 

cases 

Non-severe 

cases 

D.Wang 64 26 38  3 3 0 

G.Zhang 78 40 38  5 2 3 

J.Zhang 90 46 44  8 6 2 

L.Mao 83 42 41  10 6 4 

L.Pan 102 27 76  2 2 0 

Q.Chen 60 28 32  8 2 6 

Ortiz-Brizuela 217 53 164  16 7 9 

J.Zhang 354 277 77   5 3 2 
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