
Figure 1: Flow chart showing the process by which individual entries were compared, as well as the criteria 
that was required to be met to be considered a duplication. 

Building an Epigenetic Database
Reproducibility and orthogonal targets

ABSTRACT

INTRODUCTION

Odds ratios quantify how strongly the presence or absence of a property correlates with 
the presence or absence of another property in a given population. In the biomedical 
sciences they are an effective way to investigate the effectiveness of medical interventions 
towards desired outcomes and the strength with which certain factors influence the risk of 
a particular disease. Our goal is to collate the significant amount of data that has been 
published regarding interventions and risk factors using odds ratios into a single database 
that can be used by the public to compare their effectiveness and importance in influencing 
desired outcomes in medicine.
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RESULTS

MATERIALS & METHODS

CONCLUSION

Our results demonstrate the potential for our method of independent contributors 
collecting data from published papers, sorting it under MeSH terms, and using 
publicly available software from Google Docs to verify results between researchers 
by cross-checking for duplicated data from different contributors. The prototype 
database generated in this experiment was searchable using Excel and Google 
Sheets, with the results of mock searches using real data being displayed above in 
figures 2-3b.  However, the percentage of successful duplications was lower than 
desired (69.9%), indicating problems with our methodology. Reasons for this may 
include inadequate standardization of techniques between contributors, an 
incomplete MeSH term database, and an insufficient number of contributors per 
paper. Additional training of contributors at the start of data entry could improve 
consistency in paper interpretation, and inclusion of additional MeSH terms in the 
database may improve consistency by allowing for increased specificity in term 
selection. Future experiments may increase the number of contributors assigned to 
each paper from two to three, to increase the number of successfully duplicated 
entries.

FIGURE-4 : MOCK-UP OF SMARTPHONE APP

Database Design, Layout, and Access: 
Google Spreadsheets was utilized to ultimately create a single database of compiled epigenetic 
information from various scholarly works. A total of 3 Google Spreadsheets with different levels of access 
were created in order to maintain individual researcher independence while simultaneously compiling all 
information into a centralized database. These sheets are described as follows:
1) The Individual Database. Multiple documents were created and assigned to each individual 

researcher for independent data entry. This independent data entry process is detailed below under 
“Independent Researcher Data Entry”. Each document was only accessible by the individual 
researcher, but the Principal Investigator had access to all documents. 

2) The Master Document. This is the “Centralized Database” only visible to the Principal Investigator. 
The Spreadsheet was essentially a large compilation of the data recorded by all independent 
investigators within their respective individual documents.

3) The Done List. This document was accessible to all parties involved (all researchers and Principal 
Investigator). A form in Google Spreadsheets was utilized to keep track of literature review/data entry 
progress. This spreadsheet contained a list of selected research articles, as well as a visualization 
and documentation method in which researchers could stay up to date on which literary works 1) had 
yet to be reviewed, 2) were in the process of being reviewed, or 3) had been completed. This allowed 
researchers to remain both independent and informed throughout the process.

Independent Literature Review Process:
Medical students worked independently to conduct literature-review style research of a series of 69 
published journal articles related to epigenetic modification. Zotero reference management software was 
utilized to maximize organization of literary sources during this process. Each article was to be reviewed 
and the data recorded a total of 2 times--each by different student researchers working independently. 
The aforementioned “Done List” was utilized to keep track of literature review/data entry progress. This 
allowed researchers to remain both independent and informed throughout the process. Each independent 
researcher was tasked with searching for and documenting key metrics within the literature: the most 
important for this particular project being the odds ratio. Following a detailed review of each assigned 
article, the researcher would record these key metrics within an individual spreadsheet database only 
accessible to them. 

Independent Researcher Data Entry: 
Student researchers then independently entered key metrics into the aforementioned drop down-style 
individual database located within Google Spreadsheets. Following data entry, information from all 
independent databases of each researcher would be visible to the Principal Investigator within the “Master 
Document.” 

MeSH--Medical Subject Headings (Information gathered from www.nlm.nih.gov):
The various inputs (independent variables) and outputs (dependent variables) were organized and 
standardized by utilizing MeSH--Medical Subject Headings to ensure consistency of terminology. MeSH 
Terms are a form of controlled subject vocabulary created by the United States National Library of 
Medicine which are utilized to index life science research content. The biomedical terminology is 
organized in a hierarchical fashion as follows: Mesh Descriptors are organized into 16 categories. Each of 
the 16 categories are then subdivided into 4 sub-categories. Within each sub-category, descriptors are 
further organized in up to 13 hierarchical levels from most general to most specific. A series of numbers 
often follows the descriptor term, indicating its location within the MeSH “Tree”. These lists of terminology 
are often described as “trees” given their branching hierarchical structure. An example can be visualized 
in Figure 2.

Methodology for Data Analysis:
Google Spreadsheets was used to search the database and analyze the data. Each entry was assigned a 
paper by its DOI and where two entries from the same paper had the same MeSH terms and odds ratio, it 
was considered to be a duplicate. The raw database was then pruned of all incomplete duplications in 
order to produce the final database. Entries with the same odds ratio and DOI were considered to be 
attempted duplications, entries where all data was identical were considered to be perfect duplications, 
and entries with the same odds ratio and DOI but with different other variables were categorized as 
imperfect duplications. The ratios of these can be seen in Figure 1a and 1b. The final database was used 
to produce results of mock searches by counting the number of entries under a given MeSH term and 
terms within a given term’s tree structure. For example, entries for both “ER+/PR+ Breast Cancer” and 
“ER+/PR- Breast Cancer” would be included in a search for “Breast Neoplasms”.Figure 2: MeSH terms (Medical Subject Headings) are hierarchical vocabulary developed and utilized by the 

National Library of Medicine to organize scientific literature and terminology.  The chart above displays the 
hierarchical organization/categorization of both a behavior (left side) and a disease process (right side).   
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NLM MeSH FYI
●NLM uses 16 top-level Hierarchical Categories 
●Mesh 2015 Edition contains 27,455 “descriptors”
●Over 505,000 Supplemental Chemical Records (SCR)

While a tremendous amount of data on the effectiveness of medical interventions and the 
influence of risk factors on patient outcomes has been published, comparing and 
contrasting them across a wide breadth of topics can be difficult. We believe that there is 
a space for the creation of a database that allows healthcare providers and researchers 
to more easily compare the changes these factors have on patient outcomes. 

Our metric of comparison is the odds ratio. An odds ratio quantitatively describes the 
association between a property A and a property B. If the odds ratio is greater than 1, 
then having property A raises the probability of having property B. Likewise, if the odds 
ratio is less than 1, then having property A lowers the probability of having property B. It 
is calculated by assessing the odds of having A for an individual who has B, the odds of 
having A for an individual who does not have B, then dividing the latter by the former. It is 
similar to the risk ratio, which is computed using probability rather than odds. Compared 
to the risk ratio, the odds ratio is more often able to be calculated from the available data. 
Because it is relatively easy to compute and analyze binary properties, odds ratios 
provide a useful metric by which the influence of many different medical interventions and 
risk factors have on a desired clinical outcome can be compared on a quantitative basis.

The goal of our current research is to begin collection of data for the database while also 
investigating methods by which published research can be reliably and reproducibly 
collected and interpreted to be put into the database. Our system involves the use of 
multiple contributors working independently to collect and interpret research results and 
using online electronic resources such as Google Sheets to verify and compare the data 
gathered by different researchers. To ensure consistency of terminology, we used MeSH 
(Medical Subject Headings) terms, a hierarchy of terminology used by the National 
Library of Medicine to organize scientific literature. This also facilitates database search 
due to the nested hierarchy of terms. 

CONTACT INFOREFERENCES

Figure 2:
Table 1:

Number of papers 65

Number of 
contributors

11

Average papers per 
contributor

11.8

Min and max 
papers per 
contributor

1-44

Num 
Rows

input input 
min

input max output Output 
Type 

output 
min 

output 
max 

Output 
Unit

Risk measure 
of Risk 

Lit DOI 
10.1111/jgs.13
823

2
Alcohol Drinking 
[F01.145.317.269] 1 1 yes/no - binary (1/0)

Peptic Ulcer 
Hemorrhage 
[C06.405.227.700] number 1 1

yes/no - 
binary (1/0) 2.20 10.1111/jgh.12805

2
Angina Pectoris 
[C14.280.647.187] 1 1 yes/no - binary (1/0)

Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.46

10.3349/ymj.2015.56.6.166
3

2

Anti-Inflammatory 
Agents, Non-Steroidal 
[D27.505.954.158.030] 1 1 yes/no - binary (1/0)

Peptic Ulcer 
Hemorrhage 
[C06.405.227.700] number 1 1

yes/no - 
binary (1/0) 2.00 10.1111/jgh.12805

2 Arthritis [C05.550.114] 1 1 yes/no - binary (1/0)
Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.54

10.3349/ymj.2015.56.6.166
3

2 Asthma [C08.127.108] 1 1 yes/no - binary (1/0)
Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.35

10.3349/ymj.2015.56.6.166
3

2
Caffeine 
[D03.132.960.175] 1 1 yes/no - binary (1/0)

Colitis, Ulcerative 
[C06.405.469.432.2
49] number 1 1

yes/no - 
binary (1/0) 0.51 10.1111/imj.13094

2
Carotid Stenosis 
[C14.907.137.230] 1 1 yes/no - binary (1/0)

Optic Neuropathy, 
Ischemic 
[C14.907.601] number 1 1

yes/no - 
binary (1/0) 2.70

10.1097/ALN.00000000000
01533

2
Cataract 
[C11.510.245] 1 1 yes/no - binary (1/0)

Optic Neuropathy, 
Ischemic 
[C14.907.601] number 1 1

yes/no - 
binary (1/0) 5.62

10.1097/ALN.00000000000
01533

2
Celiac Disease 
[C18.452.603.250] 1 1 yes/no - binary (1/0)

Psoriasis 
[C17.800.859.675] number 1 1

yes/no - 
binary (1/0) 1.72 10.1038/jid.2011.162

2
Chickenpox 
[C02.256.466.175] 1 1 yes/no - binary (1/0)

Crohn Disease 
[C06.405.469.432.5
00] number 1 1

yes/no - 
binary (1/0) 3.89 10.1111/imj.13094

3

Contraceptives, Oral 
[D27.505.696.875.360.
276.210] 1 1 yes/no - binary (1/0)

Colitis, Ulcerative 
[C06.405.469.432.2
49] number 1 1

yes/no - 
binary (1/0) 1.30

10.1097/MEG.00000000000
00915

3

Contraceptives, Oral 
[D27.505.696.875.360.
276.210] 1 1 yes/no - binary (1/0)

Crohn Disease 
[C06.405.469.432.5
00] number 1 1

yes/no - 
binary (1/0) 1.24

10.1097/MEG.00000000000
00915

3

Contraceptives, Oral 
[D27.505.696.875.360.
276.210] 1 1 yes/no - binary (1/0)

Inflammatory Bowel 
Diseases 
[C06.405.469.432] number 1 1

yes/no - 
binary (1/0) 1.32

10.1097/MEG.00000000000
00915

2
Depression 
[F01.145.126.350] 1 1 yes/no - binary (1/0)

Rhinitis, Allergic 
[C08.674.453] number 1 1

yes/no - 
binary (1/0) 1.25

10.12932/AP0554.33.2.201
5

2
Dermatitis, Atopic 
[C17.800.174.193] 1 1 yes/no - binary (1/0)

Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.50

10.3349/ymj.2015.56.6.166
3

2
Diabetes Mellitus 
[C19.246] 1 1 yes/no - binary (1/0)

Autism Spectrum 
Disorder 
[F03.625.164.113] number 1 1

yes/no - 
binary (1/0) 2.25 10.1542/peds.2015-2206

2
Diabetes Mellitus 
[C19.246] 1 1 yes/no - binary (1/0)

Breast Neoplasms 
[C04.588.180] number 1 1

yes/no - 
binary (1/0) 6.84 10.7762/cnr.2017.6.3.161

2
Diabetes Mellitus 
[C19.246] 1 1 yes/no - binary (1/0)

Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.78

10.3349/ymj.2015.56.6.166
3

2
Diabetes Mellitus 
[C19.246] 1 1 yes/no - binary (1/0)

Intellectual Disability 
[C10.597.606.643] number 1 1

yes/no - 
binary (1/0) 2.26 10.1542/peds.2015-2206

2 Diabetes, Gestational 1 1 yes/no - binary (1/0)
Autism Spectrum 
Disorder number 1 1

yes/no - 
binary (1/0) 4.44 10.1016/j.ajog.2016.03.030

2
Diabetic Retinopathy 
[C11.768.257] 1 1 yes/no - binary (1/0)

Optic Neuropathy, 
Ischemic 
[C14.907.601] number 1 1

yes/no - 
binary (1/0) 3.83

10.1097/ALN.00000000000
01533

2
Dyslipidemias 
[C18.452.584.500] 1 1 yes/no - binary (1/0)

Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.38

10.3349/ymj.2015.56.6.166
3

2
Endometriosis 
[C13.351.500.163] 1 1 yes/no - binary (1/0)

Endometriosis 
[C13.351.500.163] number 1 1

yes/no - 
binary (1/0) 6.23

10.1016/j.fertnstert.2015.12.
127

2

Exercise 
[G11.427.590.530.698
.277] 1 1 yes/no - binary (1/0)

Breast Neoplasms 
[C04.588.180] number 1 1

yes/no - 
binary (1/0) 0.57

10.1158/1055-9965.EPI-06-
0700

2
Fast Foods 
[J02.500.477] 1 1 yes/no - binary (1/0)

Colitis, Ulcerative 
[C06.405.469.432.2
49] number 1 1

yes/no - 
binary (1/0) 2.91 10.1111/imj.13094

2
Fast Foods 
[J02.500.477] 1 1 yes/no - binary (1/0)

Crohn Disease 
[C06.405.469.432.5
00] number 1 1

yes/no - 
binary (1/0) 2.26 10.1111/imj.13094

2 Fruit [A18.024.500] 1 1 yes/no - binary (1/0)

Colitis, Ulcerative 
[C06.405.469.432.2
49] number 1 1

yes/no - 
binary (1/0) 0.59 10.1111/imj.13094

2 GSTP1 Ile/Val 1 1 yes/no - binary (1/0) Breast Neoplasms number 1 1
yes/no - 
binary (1/0) 1.48 10.3892/etm.2012.710

Alcohol Drinking 
[F01.145.317.269]

Diseases [C]

Neoplasms [C04]

Neoplasms by Site [C04.588]

Breast Neoplasms [C04.588.180]

Carcinoma, Lobular 
[C04.588.180.437]

Digestive System Neoplasms 
[C04.588.274]

Endocrine Gland Neoplasms 
[C04.588.322]

Eye Neoplasms [C04.588.364]

Carcinoma, Ductal, Breast 
[C04.588.180.390]

Breast Carcinoma In Situ 
[C04.588.180.130]

Psychiatry and Psychology [F]

Behavior and Behavior Mechanisms [F01]

Behavior [F01.145]

Drinking Behavior [F01.145.317]

Alcohol Abstinence 
[F01.145.317.134]

Drug-Seeking Behavior 
[F01.145.342]

Sexual Behavior [F01.145.802]

Smoking [F01.145.805]

FIGURE 5: PERFECT REPLICATION DATA

Figure 3b: 

Figure 1a:

Num 
Rows

input input 
min

input max output Output 
Type 

output 
min 

output 
max 

Output 
Unit

Risk measure 
of Risk 

Lit DOI 
10.1111/jgs.13
823

2 GSTP1 Val/Val 1 1 yes/no - binary (1/0) Breast Neoplasms number 1 1
yes/no - 
binary (1/0) 1.44 10.3892/etm.2012.710

3

Ginger 
[B01.650.940.800.575.
100.975.900.444] 1 1 yes/no - binary (1/0) Coronary Disease + number 1 1

yes/no - 
binary (1/0) 0.87 10.1016/j.nut.2016.05.009

3

Ginger 
[B01.650.940.800.575.
100.975.900.444] 1 1 yes/no - binary (1/0) Hypertension number 1 1

yes/no - 
binary (1/0) 0.92 10.1016/j.nut.2016.05.009

2 HLA-Cw*0702 Antigen 1 1 yes/no - binary (1/0) Alzheimer Disease number 1 1
yes/no - 
binary (1/0) 2.00 10.1186/1742-2094-3-33

2
Helicobacter pylori 
[B03.440.500.550] 1 1 yes/no - binary (1/0)

Peptic Ulcer 
Hemorrhage 
[C06.405.227.700] number 1 1

yes/no - 
binary (1/0) 2.10 10.1111/jgh.12805

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Biliary Tract 
Neoplasms 
[C06.130.320] number 1 1

yes/no - 
binary (1/0) 1.71

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Biliary Tract 
Neoplasms 
[C06.130.320] number 1 1

yes/no - 
binary (1/0) 2.59

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Breast Neoplasms 
[C04.588.180] number 1 1

yes/no - 
binary (1/0) 1.16

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.46

10.3349/ymj.2015.56.6.166
3

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Diabetes Mellitus 
[C19.246] number 1 1

yes/no - 
binary (1/0) 1.17

10.1038/s41598-017-04206
-6

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Head and Neck 
Neoplasms 
[C04.588.443] number 1 1

yes/no - 
binary (1/0) 1.33

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Kidney Neoplasms 
[C12.758.820.750] number 1 1

yes/no - 
binary (1/0) 1.16

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Lung Neoplasms 
[C08.785.520] number 1 1

yes/no - 
binary (1/0) 1.79

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Lymphoma 
[C04.557.386] number 1 1

yes/no - 
binary (1/0) 1.53

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Lymphoma 
[C04.557.386] number 1 1

yes/no - 
binary (1/0) 3.04

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Skin Neoplasms 
[C17.800.882] number 1 1

yes/no - 
binary (1/0) 5.33

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Thyroid Neoplasms 
[C04.588.322.894] number 1 1

yes/no - 
binary (1/0) 1.49

10.1371/journal.pone.01932
32

2
Hepatitis B 
[C02.440.435] 1 1 yes/no - binary (1/0)

Uterine Cervical 
Neoplasms 
[C04.588.945.418.9
48.850] number 1 1

yes/no - 
binary (1/0) 1.49

10.1371/journal.pone.01932
32

2
Hepatitis C 
[C02.440.440] 1 1 yes/no - binary (1/0)

Carcinoma, 
Hepatocellular 
[C04.557.470.200.0
25.255] number 1 1

yes/no - 
binary (1/0) 2.10

10.1016/j.amjmed.2016.12.
029

2
Hepatitis C 
[C02.440.440] 1 1 yes/no - binary (1/0)

Diabetes Mellitus 
[C19.246] number 1 1

yes/no - 
binary (1/0) 1.43

10.1038/s41598-017-04206
-6

2

Histamine H2 
Antagonists 
[D27.505.519.625.375.
425.425] 1 1 yes/no - binary (1/0)

Peptic Ulcer 
Hemorrhage 
[C06.405.227.700] number 1 1

yes/no - 
binary (1/0) 0.10 10.1111/jgh.12805

2
Hypertension 
[C14.907.489] 1 1 yes/no - binary (1/0)

Breast Neoplasms 
[C04.588.180] number 1 1

yes/no - 
binary (1/0) 12.13 10.7762/cnr.2017.6.3.161

2
Hypertension 
[C14.907.489] 1 1 yes/no - binary (1/0)

Carcinoma, 
Hepatocellular 
[C04.557.470.200.0
25.255] number 1 1

yes/no - 
binary (1/0) 1.23

10.1016/j.amjmed.2016.12.
029

2
Hypertension 
[C14.907.489] 1 1 yes/no - binary (1/0)

Carotid Stenosis 
[C14.907.137.230] number 1 1

yes/no - 
binary (1/0) 3.16

10.1097/MD.000000000000
5999

2
Hypertension 
[C14.907.489] 1 1 yes/no - binary (1/0)

Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.23

10.3349/ymj.2015.56.6.166
3

2
Hypertension 
[C14.907.489] 1 1 yes/no - binary (1/0)

Stroke 
[C14.907.253.855] number 1 1

yes/no - 
binary (1/0) 3.50

10.1016/j.jstrokecerebrovas
dis.2016.12.002

2

Hypertensive 
Retinopathy 
[C11.768.346] 1 1 yes/no - binary (1/0)

Optic Neuropathy, 
Ischemic 
[C14.907.601] number 1 1

yes/no - 
binary (1/0) 30.09

10.1097/ALN.00000000000
01533

2

Infant, Low Birth 
Weight 
[M01.060.703.520.460
] 1 1 yes/no - binary (1/0)

Endometriosis 
[C13.351.500.163] number 1 1

yes/no - 
binary (1/0) 2.87

10.1016/j.fertnstert.2015.12.
127

Num 
Rows

input input 
min

input max output Output 
Type 

output 
min 

output 
max 

Output 
Unit

Risk measure 
of Risk 

Lit DOI 
10.1111/jgs.13
823

2
Macular Degeneration 
[C11.768.585.439] 1 1 yes/no - binary (1/0)

Optic Neuropathy, 
Ischemic 
[C14.907.601] number 1 1

yes/no - 
binary (1/0) 4.50

10.1097/ALN.00000000000
01533

2 Maternal obesity 1 1 yes/no - binary (1/0)

Autism Spectrum 
Disorder 
[F03.625.164.113] number 1 1

yes/no - 
binary (1/0) 1.92 10.1542/peds.2015-2206

2 Maternal obesity 1 1 yes/no - binary (1/0)

Developmental 
Disabilities 
[F03.625.421] number 1 1

yes/no - 
binary (1/0) 1.22 10.1542/peds.2015-2206

2 Maternal obesity 1 1 yes/no - binary (1/0)
Intellectual Disability 
[C10.597.606.643] number 1 1

yes/no - 
binary (1/0) 1.64 10.1542/peds.2015-2206

2
Obesity 
[C23.888.144.699.500] 1 1 yes/no - binary (1/0)

Asthma 
[C08.127.108] number 1 1

yes/no - 
binary (1/0) 1.77

10.1183/13993003.01334-2
016

2
Osteoporosis 
[C05.116.198.579] 1 1 yes/no - binary (1/0)

Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.62

10.3349/ymj.2015.56.6.166
3

2
Overweight 
[C23.888.144.699] + 1 1 yes/no - binary (1/0)

Stroke 
[C14.907.253.855] number 1 1

yes/no - 
binary (1/0) 2.01

10.1016/j.jstrokecerebrovas
dis.2016.12.002

2
Peptic Ulcer 
[C06.405.748.586] 1 1 yes/no - binary (1/0)

Peptic Ulcer 
Hemorrhage 
[C06.405.227.700] number 1 1

yes/no - 
binary (1/0) 4.80 10.1111/jgh.12805

2
Pesticides 
[D27.720.031.700] 1 1 yes/no - binary (1/0)

Asthenozoospermia 
[C12.294.365.700.2
53] number 1 1

yes/no - 
binary (1/0) 1.60 10.3906/sag-1605-47

2
Pets 
[B01.050.050.116.600] 1 1 yes/no - binary (1/0)

Colitis, Ulcerative 
[C06.405.469.432.2
49] number 1 1

yes/no - 
binary (1/0) 0.36 10.1111/imj.13094

2

Polycystic Ovary 
Syndrome 
[C04.182.612.765] 1 1 yes/no - binary (1/0)

Asthma 
[C08.127.108] number 1 1

yes/no - 
binary (1/0) 1.34

10.1183/13993003.01334-2
016

2
Pre-Eclampsia 
[C13.703.395.249] 1 1 yes/no - binary (1/0)

Endometriosis 
[C13.351.500.163] number 1 1

yes/no - 
binary (1/0) 6.75

10.1016/j.fertnstert.2015.12.
127

2

Premenopause 
[G08.686.841.249.500
.812] 1 1 yes/no - binary (1/0) Breast Neoplasms number 1 1

yes/no - 
binary (1/0) 0.07 10.1186/s13167-016-0069-z

2
Proton Pump Inhibitors 
[D27.505.519.389.848] 1 1 yes/no - binary (1/0)

Peptic Ulcer 
Hemorrhage 
[C06.405.227.700] number 1 1

yes/no - 
binary (1/0) 0.10 10.1111/jgh.12805

2 RUNX3 Methylation 1 1 yes/no - binary (1/0)

Carcinoma, 
Intraductal, 
Noninfiltrating number 1 1

yes/no - 
binary (1/0) 18.27 10.2147/OTT.S77828

2
Rhinitis, Allergic 
[C08.674.453] 1 1 yes/no - binary (1/0)

Cataract 
[C11.510.245] number 1 1

yes/no - 
binary (1/0) 1.45

10.3349/ymj.2015.56.6.166
3

2
Schizophrenia 
[F03.700.750] 1 1 yes/no - binary (1/0)

Arthritis, 
Rheumatoid 
[C05.799.114] number 1 1

yes/no - 
binary (1/0) 0.52 10.1192/bjp.bp.111.092098

2
Schizophrenia 
[F03.700.750] 1 1 yes/no - binary (1/0)

Celiac Disease 
[C18.452.603.250] number 1 1

yes/no - 
binary (1/0) 2.43 10.1192/bjp.bp.111.092098

2
Schizophrenia 
[F03.700.750] 1 1 yes/no - binary (1/0)

Graves Disease 
[C20.111.555] number 1 1

yes/no - 
binary (1/0) 1.32 10.1192/bjp.bp.111.092098

2
Schizophrenia 
[F03.700.750] 1 1 yes/no - binary (1/0)

Psoriasis 
[C17.800.859.675] number 1 1

yes/no - 
binary (1/0) 1.48 10.1192/bjp.bp.111.092098

2
Schizophrenia 
[F03.700.750] 1 1 yes/no - binary (1/0)

Vasculitis, 
Leukocytoclastic, 
Cutaneous 
[C20.543.520.910] number 1 1

yes/no - 
binary (1/0) 5.00 10.1192/bjp.bp.111.092098

2
Smoking 
[F01.145.958.500] 1 1 yes/no - binary (1/0)

Carotid Stenosis 
[C14.907.137.230] number 1 1

yes/no - 
binary (1/0) 6.97

10.1097/MD.000000000000
5999

2
Smoking 
[F01.145.958.500] 1 1 yes/no - binary (1/0)

Endometriosis 
[C13.351.500.163] number 1 1

yes/no - 
binary (1/0) 1.10

10.1016/j.fertnstert.2015.12.
127

2
Social Environment 
[I01.880.853.500] 1 1 yes/no - binary (1/0) Hypertension number 1 1

yes/no - 
binary (1/0) 0.77 10.21037/cdt.2017.03.11

2
Stroke 
[C14.907.253.855] 1 1 yes/no - binary (1/0)

Optic Neuropathy, 
Ischemic 
[C14.907.601] number 1 1

yes/no - 
binary (1/0) 3.43

10.1097/ALN.00000000000
01533

2
Thrombophilia 
[C15.378.925] 1 1 yes/no - binary (1/0)

Pulmonary 
Embolism 
[C08.381.746] number 1 1

yes/no - 
binary (1/0) 15.37

10.1097/RHU.00000000000
00521

2
Tonsillectomy 
[E04.580.848] 1 1 yes/no - binary (1/0)

Crohn Disease 
[C06.405.469.432.5
00] number 1 1

yes/no - 
binary (1/0) 1.74 10.1111/imj.13094

2

Tuberculosis, 
Pulmonary 
[C08.730.939] 1 1 yes/no - binary (1/0)

Rhinitis, Allergic 
[C08.674.453] number 1 1

yes/no - 
binary (1/0) 1.32

10.12932/AP0554.33.2.201
5

Graphs
Figure 1 = Table summarizing data in database.  # papers, # contributors, Avg min and mix  #papers/conributer, % duplicated.
Figure 2 = Bar graph of main categories inputs.  Exercise, diet, sleep, smoking, diabetes.  Two y-axis, # publications and odds ratio.
Figure 3a, b, = Mock searches with real data.  Rank ordering interventions.
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