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Supplemental methods, tables and figures

The partial least squares structural equation modeling approach:

Structural Equation modeling (SEM) is a statistical approach with two key features: 1) like path analysis
(which is a type of SEM) can be used to analyze a network of interacting variables, i.e. it allows for more
than one dependent variable in a single analysis (and a variable can simultaneously act as a dependent
and an independent variable); and 2) SEM adds the ability to create latent (or composite) variables. There
are a couple of different types of latent variables, but in short, a latent variable is not directly measured,
but is informed by other correlated or complimentary variables. The latent variables considered here (e.g.
‘health care access’ or ‘land area in agriculture’), along with their correlated measurement variables are
shown in Table S3 (e.g. for the latent variable ‘land area in agriculture’: measurement variables were
World bank indicator AG.LND.CROP.ZS “Permanent cropland,” as % of total land area, and World Bank
indicator AG.LND.AGRI.ZS “Agricultural land,” as % of total land area).

SEM models, like regression models, are based on a priori hypotheses about how a system works. Here,
we defined a full a priori model (Table S4). We reduced the full model by removing paths that were non-
significant by bootstrapping at an alpha of >0.05 (although we chose to retain one and only marginal
effect, that of biodiversity on environmentally mediated disease burden, with a p = 0.07 due to interest in
this relationship within the disease ecological field), then re-ran the SEM and reported the final model R?
for each variable fit (Table S5) and weights and p values for each direct and indirect path between
predictors and disease burdens (Table S6).

A particular type of SEM, partial least squares SEM, or PLS-SEM, was used here because it is more flexible
with respect to distributional assumptions than traditional (covariance based) SEM, and therefore more
appropriate for the complex and non-normal epidemiological data and predictor variables (Garson

2016). Needless to say, we have a limited sample size due to limit in the number of countries around the
world. Simulation studies comparing PLS-SEM and covariance-based SEM tend to confirm that PLS serves
prediction purposes well even when sample size is small (e.g. 100) (Reinartz, Haenlein et al. 2009). In
addition, resampling methods, like bootstrapping used here, to determine significance do not have
specific sample size requirements but the larger the sample, the more reliable the PLS estimates and the
less likely that confidence intervals are fit to noise in the data instead of the underlying distribution
(Garson 2016).
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Flow chart of data used in this manuscript:

Observed/Quantified Variables
26 quantitative ecological, geographical,

climatological, health, and socioeconomic variables
from the WorldBank and other sources (Table S2)

A 4

13 Latent/Unobservable Variables

Elevation, Political Stability, Land Area in Agriculture,
Biodiversity, Latitude, Health Care Access,
Rural Poor Livelihood, Agricultural Yield, Malnutrition,
Lifespan, Wealth, Tropical Climate, Total Land Area




Supplemental Table. Pathogens assessed.

Genus Pathogen Primary transmission Environme WHO Taylor Refs
category ntally list? list?
mediated?

Abiotrophia Abiotrophia defectiva opportunistic/normal flora no no yes 12
Absidia Absidia corymbifera sapronosis yes yes yes 3
Acanthamoeba A astronyxis sapronosis yes yes no 45
Acanthamoeba A castellanii sapronosis yes yes no 45
Acanthamoeba A culbertsoni sapronosis yes yes no 45
Acanthamoeba A hatchetti sapronosis yes yes yes 45
Acanthamoeba A palistinensis sapronosis yes yes no 45
Acanthamoeba A rhysoides sapronosis yes yes no 45
Acanthamoeba Acanthamoeba polyphaga sapronosis yes yes yes 56
Acanthocephalus Acanthocephalus bufonis foodborne yes yes no 7
Acanthocephalus Acanthocephalus other foodborne yes yes no 7
Acanthocephalus Acanthocephalus rauschi foodborne yes yes no 7
Achromobacter Achromobacter piechaudii unknown/unclassifiable unknown no yes 8
Acinetobacter Acinetobacter johnsonii nosocomial yes no yes 9
Acinetobacter Acinetobacter junii unknown/unclassifiable unknown no yes 10
Acinetobacter Acinetobacter Iwoffii human-to-human no no yes u
Acremonium Acremonium curvulum sapronosis yes no yes 1213
Acremonium Acremonium strictum sapronosis yes no yes 14,15
Actinobacillus Actinobacillus equuli human-to-human no no yes 1617
Actinomadura A latina sapronosis yes yes no 18
Actinomadura Actinomadura madurae sapronosis yes yes no 18
Actinomadura Actinomadura pelletieri sapronosis yes yes no 18
Actinomyces Actinomyces israelii opportunistic/normal flora no yes no 19
Actinomyces Actinomyces meyeri opportunistic/normal flora no no yes 2021
Alaria Alaria marcianae foodborne yes no yes 2
Alphacoronavirus Human coronavirus 229E human-to-human no yes yes 2
Alphacoronavirus Human coronavirus NL63 human-to-human no yes no 2
Alphainfluenzavirus Influenza A virus human-to-human no no yes 24
Alphavirus Chikungunya virus vectorborne yes yes yes 2
Alphavirus Eastern equine encephalitis virus vectorborne yes yes no 2627
Alphavirus Everglades virus vectorborne yes no yes 28
Alphavirus 0'nyong-nyong virus vectorborne yes yes no 29
Alphavirus Ockelbo virus vectorborne yes no yes 30
Alphavirus Ross River virus vectorborne yes yes no 31
Alphavirus Venezuelan equine encephalitis virus vectorborne yes yes no 32
Alphavirus Western equine encephalitis virus vectorborne yes yes no 27,33
Alternaria Alternaria tenuissima sapronosis yes no yes 3435
Ancylostoma Ancylostoma braziliense soilborne yes yes no 36
Ancylostoma Ancylostoma Caninum soilborne yes yes yes 37
Ancylostoma Ancylostoma ceylanicum soilborne yes yes no 38
Ancylostoma Ancylostoma duodenale soilborne yes yes no 39,40
Ancylostoma Ancylostoma malayanum soilborne yes yes no 7
Angiostrongylus Angiostrongylus cantonensis foodborne yes yes no 4142
Anisakis A simplex foodborne yes yes no 7
Anisakis Anisakis physeteris foodborne yes yes no 7
Aphanoascus Aphanoascus fulvescens sapronosis yes no yes 4344
Apophysomyces Apophysomyces elegans sapronosis yes yes no 45
Arcanobacterium Arcanobacterium pyogenes directly zoonotic (domestic) yes no yes 4647
Arenavirus Junin virus directly zoonotic (wildlife) yes yes no 48,49
Arenavirus Lassa virus human-to-human no yes no 50
Arenavirus Machupo virus unknown/unclassifiable yes yes no 51
Artyfechinostomum Artyfechinostomum mehrai foodborne yes no yes 52
Ascaris Ascaris lumbricoides soilborne yes yes no 53755
Aspergillus A candidus sapronosis yes yes no 56
Aspergillus A fisherianus sapronosis yes yes no 57
Aspergillus A flavipes sapronosis yes yes no 58
Aspergillus A flavus sapronosis yes yes no 59
Aspergillus A fumigatus group sapronosis yes yes no 60
Aspergillus A glaucus sapronosis yes yes no 61
Aspergillus A nidulans sapronosis yes yes no 62
Aspergillus A niger sapronosis yes yes no 63
Aspergillus A terreus group sapronosis yes yes yes 64,65
Aspergillus A versicolor sapronosis yes yes no 61
Aspergillus A wentii sapronosis yes yes no 66
Aspergillus Aspergillus clavatus sapronosis yes yes yes 67,68
Australobilharzia Australobilharzia terrigalensis waterborne yes no yes 69




Genus Pathogen Primary transmission Environme WHO Taylor Refs
category ntally list? list?
mediated?

Avulavirus Newcastle disease virus directly zoonotic (domestic) yes yes no 70
Babesia B divergens vectorborne yes yes no 7
Babesia B gibsoni vectorborne yes yes no 7
Babesia B microti vectorborne yes yes no 7
Babesia Babesia bovis vectorborne yes yes yes 72
Bacillus Bacillus anthracis soilborne yes yes no 73,74
Bacillus Bacillus cereus sapronosis yes yes no 7
Bacillus Bacillus coagulans sapronosis yes no yes 76
Bacillus Bacillus fusiformis unknown/unclassifiable unknown yes no 77
Bacillus Bacillus sphaericus unknown/unclassifiable yes no yes 78,79
Bacillus Bacillus thuringiensis unknown/unclassifiable yes no yes 80
Bacteroides Bacteroides fragilis opportunistic/normal flora no yes no 81
Bacteroides Bacteroides thetaiotaomicron opportunistic/normal flora no no yes 82,83
Bacteroides Bacteroides vulgata opportunistic/normal flora no no yes 84
Balantidium Balantidium coli waterborne yes yes no 85,86
Bartonella Bartonella bacilliformis vectorborne yes yes no 87,88
Bartonella Bartonella henselae vectorborne yes yes no 89
Bartonella Bartonella quintana vectorborne yes yes no 87,90,91
Basidiobolus Basidiobolus ranarum sapronosis yes yes no 92
Baylisascaris Baylisascaris procyonis directly zoonotic (wildlife) yes yes no 93
Beauveria Beauveria bassiana sapronosis yes no yes 94
Betacoronavirus Human coronavirus HKU1 human-to-human no yes no 23,95
Betacoronavirus Human coronavirus OC43 human-to-human no yes no 23,95
Bipolaris Bipolaris australiensis sapronosis yes no yes 96,97
Bipolaris Bipolaris hawaiiensis sapronosis yes no yes 98
Bipolaris Bipolaris spicifera sapronosis yes no yes 98
Blastomyces Blastomyces dermatitidis sapronosis yes yes no 99,100
Bordetella Bordetella bronchiseptica directly zoonotic (domestic) yes no yes 101-103
Bordetella Bordetella parapertussis human-to-human no yes no 104-106
Bordetella Bordetella pertussis human-to-human no yes yes 107,108
Bornavirus Borna disease virus unknown/unclassifiable unknown no yes 109,110
Borrelia Borrelia burgdorferei vectorborne yes yes no 112
Borrelia Borrelia hermsii vectorborne yes yes yes 13
Borrelia Borrelia latyschewii vectorborne yes no yes 1
Borrelia Borrelia mazzottii vectorborne yes no yes 115
Borrelia Borrelia recurrentis vectorborne yes yes no 116
Borrelia Borrelia vincentii opportunistic/normal flora no yes no 1w
Borrelia Borrellia caucasica vectorborne yes no yes 118
Botryomyces Botryomyces caespitosus unknown/unclassifiable unknown no yes 119
Brucella Brucella melitensis foodborne yes yes yes 120,121
Brugia Brugia guyanensis vectorborne yes no yes 2
Brugia Brugia malayi vectorborne yes yes no 122123
Brugia Brugia timori vectorborne yes yes no 122123
Bunostomum Bunostomum phlebotomum soilborne yes no yes 124125
Bunyamwera Bunyamwera virus vectorborne yes no yes 126
Burkholderia Burkholderia mallei directly zoonotic (domestic) yes yes no 127,128
Burkholderia Burkholderia pseudomallei sapronosis yes yes no 127,128
Calicivirus Norwalk agent foodborne/waterborne yes yes no 129,130
Campylobacter C concisus sapronosis yes yes no 131,132
Campylobacter C curvus sapronosis yes yes no 131132
Campylobacter C fetus sapronosis yes yes no 131,132
Campylobacter C gracilis sapronosis yes yes no 131132
Campylobacter C hyointestinalis sapronosis yes yes no 131,132
Campylobacter C jejuni sapronosis yes yes no 131132
Campylobacter Clari sapronosis yes yes no 131,132
Campylobacter C rectus sapronosis yes yes no 131132
Campylobacter C sputorum sapronosis yes yes no 131,132
Campylobacter C upsaliensis sapronosis yes yes no 131132
Campylobacter Campylobacter coli sapronosis yes yes no 131,132
Candida C albicans opportunistic/normal flora no yes no 133,134
Candida Cglabrata opportunistic/normal flora no yes no 133
Candida C lusitanae sapronosis yes yes yes 133
Candida C parapsilosis sapronosis yes yes no 133,135
Candida C tropicalis opportunistic/normal flora no yes no 133
Candida Candida krusei sapronosis yes yes yes 136-138
Capillaria Capillaria aerophila foodborne yes yes no 7
Capillaria Capillaria hepaticum foodborne yes yes no 7
Capillaria Capillaria philippinensis foodborne yes yes no 7
Capnocytophaga Capnocytophaga canimorsus directly zoonotic (domestic) yes no yes 139,140
Capnocytophaga Capnocytophaga ochracea opportunistic/normal flora no no yes 141




Genus Pathogen Primary transmission Environme WHO Taylor Refs
category ntally list? list?
mediated?

Cardiobacterium Cardiobacterium hominis opportunistic/normal flora no no yes 142-144
Centipeda Centipeda periodontii opportunistic/normal flora no no yes 145,146
Centrocestus Centrocestus formosanus foodborne yes no yes 147-149
Chaetomium Chaetomium atrobrunneum sapronosis yes no yes 150,151
Chlamydia Chlamydia psittaci directly zoonotic (wildlife) yes yes no 152,153
Chlamydia Chlamydia trachomatis human-to-human no yes no 154
Chlamydoabsidia Chlamydoabsidia padenii unknown/unclassifiable unknown no yes 155
Chlorella Chlorella protothecoides sapronosis yes no yes 156
Chryseobacterium Chryseobacterium meningo septicum nosocomial yes no yes 157
Citrobacter Citrobacter koseri opportunistic/normal flora no no yes 158,159
Citrobacter Citrobacter sediakii human-to-human no no yes 160
Citrobacter Citrobacter werkmanii nosocomial yes no yes 161
Cladorrhinum Cladorrhinum bulbillosum sapronosis yes no yes 162,163
Cladosporium Cladosporium carrionii sapronosis yes yes no 164
Clinostomum Clinostomum complanatum foodborne yes no yes 165
Clostridium Clostridium bifermentans unknown/unclassifiable unknown no yes 166
Clostridium Clostridium botulinum sapronosis yes yes no 167
Clostridium Clostridium chauvoei unknown/unclassifiable unknown no yes 166
Clostridium Clostridium difficile human-to-human unknown yes no 168,169
Clostridium Clostridium novyi opportunistic/normal flora yes no yes 166
Clostridium Clostridium perfringens sapronosis yes yes yes 170171
Clostridium Clostridium sordellii opportunistic/normal flora yes no yes 166
Clostridium Clostridium tetani sapronosis yes yes no 172173
Cocciodiodes Coccidioides immitis sapronosis yes yes no 174
Cokeromyces Cokeromyces recurvartus sapronosis yes yes no 175
Coltivirus Colorado tick fever virus vectorborne yes yes no 176
Coltivirus Eyach virus vectorborne yes no yes 77
Conidiobolus C incongruus sapronosis yes yes no 178
Conidiobolus C lamprauges sapronosis yes yes no 179
Conidiobolus Conidiobolus coronatus sapronosis yes yes no 180,181
Corynebacterium Corynebacterium diphtheriae human-to-human no yes no 182
Corynebacterium Corynebacterium minutissimum unknown/unclassifiable no no yes 183
Corynebacterium Corynebacterium pseudodipthericum unknown/unclassifiable no no yes 184-186
Corynebacterium Corynebacterium striatum opportunistic/normal flora no no yes 187,188
Corynosoma Corynosoma strumosum foodborne yes no yes 189
Coxiella Coxiella burnetii vectorborne yes yes no 190,191
Cryptococcus Cryptococcus neoformans sapronosis yes yes no 192
Cryptosporidium Cryptosporidium canis waterborne yes yes no 193-195
Cryptosporidium Cryptosporidium felis waterborne yes yes no 193-195
Cryptosporidium Cryptosporidium hominis waterborne yes yes no 193-195
Cryptosporidium Cryptosporidium meleagradis waterborne yes yes no 193-195
Cryptosporidium Cryptosporidium parvum waterborne yes yes no 193-195
Cunninghamella Cunninghamella bertholletiae sapronosis yes yes no 196
Curvularia Curvularia geniculata sapronosis yes yes yes 197
Curvularia Curvularia lunata sapronosis yes yes no 198
Cyclodontostomum Cyclodontostomum purvisi foodborne yes no yes 199-201
Cyclospora Cyclospora cayetanensis foodborne yes no yes 202
Cylindrocarpon Cylindocarpon destructans sapronosis yes yes no 203
Cylindrocarpon Cylindrocarpon cyanescens sapronosis yes yes no 203
Cytomegalovirus Human herpesvirus 5 human-to-human no yes no 204
Delftia Delftia acidovorans sapronosis yes no yes 205,206
Deltaretrovirus Human T-Lymphotrophic virus 1 human-to-human no yes no 207
Dicrocoelium Dicrocoelium dendriticum foodborne/waterborne yes yes no 208,209
Diphyllobothrium D cameroni foodborne yes yes no 7
Diphyllobothrium D cordatum foodborne yes yes no 7
Diphyllobothrium D dalliae foodborne yes yes no 7
Diphyllobothrium D dendriticum foodborne yes yes no 7
Diphyllobothrium D elegans foodborne yes yes no 7
Diphyllobothrium D erinaceieuropaei foodborne yes yes no 7
Diphyllobothrium D hians foodborne yes yes no 7
Diphyllobothrium D houghtoni foodborne yes yes no 7
Diphyllobothrium D klebanovskii foodborne yes yes no 7
Diphyllobothrium D lanceolatum foodborne yes yes no 7
Diphyllobothrium D mansonoides foodborne yes yes no 7
Diphyllobothrium D nihonkaiense foodborne yes yes no 7
Diphyllobothrium D orcini foodborne yes yes no 7
Diphyllobothrium D pacificum foodborne yes yes no 210
Diphyllobothrium D scoticum foodborne yes yes no 7
Diphyllobothrium D stemmacephalum foodborne yes yes no 7
Diphyllobothrium D theileri foodborne yes yes no 7




Genus Pathogen Primary transmission Environme WHO Taylor Refs
category ntally list? list?
mediated?

Diphyllobothrium Diphyllobothrium latum foodborne yes yes no 210
Dipylidium Dipylidium caninum foodborne yes yes no 7
Dirofilaria D immitis vectorborne yes yes no 7
Dirofilaria D repens vectorborne yes yes no 7
Dirofilaria D striata vectorborne yes yes no 7
Dirofilaria D subdermata vectorborne yes yes yes 211,212
Dirofilaria D ursi vectorborne yes yes no 7
Dirofilaria Dirofilaria tenuis vectorborne yes yes yes 213
Doratomyces Doratomyces stemonitis unknown/unclassifiable yes no yes 214,215
Dracunculus Dracunculus insignis waterborne yes yes no 7
Dracunculus Dracunculus medinensis waterborne yes yes no 7
Drepanidotaenia Drepanidotaenia lanceolata foodborne/waterborne yes no yes 216
Ebolavirus Cote d'Ivoire ebolavirus human-to-human no yes no 217
Ebolavirus Reston ebolavirus human-to-human no yes no 218
Ebolavirus Sudan ebolavirus human-to-human no yes yes 217
Ebolavirus Zaire ebolavirus human-to-human no yes no 217
Echinococcus Echinococcus granulosus foodborne yes yes no 7
Echinococcus Echinococcus multilocularis foodborne yes yes no 7
Echinococcus Echinococcus oligarthus foodborne yes yes no 7
Echinococcus Echinococcus vogeli foodborne yes yes no 7
Echinoparyphium Echinoparyphium recurvatum foodborne yes no yes 219
Echinostoma E cinetorchis foodborne yes yes no 220
Echinostoma E echinatum foodborne yes yes no 221
Echinostoma E hortense foodborne yes yes no 222
Echinostoma E jassyense foodborne yes yes yes 149
Echinostoma E macrorchis foodborne yes yes no 223
Echinostoma E malayanum foodborne yes yes no 224
Echinostoma E revolutum foodborne yes yes no 225
Echinostoma Echinostoma ilocanum foodborne yes yes yes 226
Ehrlichia Ehrlichia chaffeensis vectorborne yes no yes 227
Ehrlichia Ehrlichia equi vectorborne yes no yes 228
Ehrlichia Ehrlichia sennetsu foodborne yes yes no 229
Emmonsia E crescens sapronosis yes yes no 230
Emmonsia Emmonsia parva sapronosis yes yes yes 21
Encephalitozoon E cuniculi sapronosis yes yes no 232-234
Encephalitozoon E intestinalis sapronosis yes yes no 232,233
Encephalitozoon Encephalitozoon hellem sapronosis yes yes no 723223
Entamoeba Entamoeba histolytica sapronosis yes yes no 25
Enterobacter Enterobacter amnigenus unknown/unclassifiable yes no yes 236
Enterobacter Enterobacter cloacae sapronosis yes no yes 27
Enterobius E gregorii human-to-human no yes no 7
Enterobius Enterobius vermicularis human-to-human no yes no 7,238
Enterococcus Enterococcus durans unknown/unclassifiable yes no yes 29
Enterococcus Enterococcus faeclum unknown/unclassifiable yes no yes 239-241
Enterococcus Entrococcus avium opportunistic/normal flora no no yes 29
Enterocytozoon Enterocytozoon bieneusi unknown/unclassifiable yes yes yes 242
Enterovirus Echovirus foodborne/waterborne yes yes no 243,244
Enterovirus Echovirus type 16 human-to-human no yes no 245
Enterovirus Human enterovirus 70 human-to-human no yes no 246
Enterovirus Human enterovirus A human-to-human no yes no 246
Enterovirus Human enterovirus B human-to-human no yes no 246,247
Enterovirus Poliovirus human-to-human no yes no 248
Epidermophyton Epidermophyton floccosum human-to-human no yes no 249
Erysipelothrix Erysipelothrix rhusiopathiae sapronosis yes yes no 250,251
Escherichia Escherichia coli sapronosis yes yes no 252,253
Eubacterium Eubacterium brachy opportunistic/normal flora no no yes 254,255
Eubacterium Eubacterium combesii opportunistic/normal flora no no yes 256
Eubacterium Eubacterium contortum opportunistic/normal flora no no yes 257
Exophalia E oligosperma sapronosis yes yes no 258,259
Exophalia Exophalia jeanselmei sapronosis yes yes no 260,261
Fasciola F hepatica foodborne yes yes no 262
Fasciola F indica foodborne yes yes no 262
Fasciola Fasciola gigantica foodborne yes yes no 262
Fasciolopsis Fasciolopsis buski foodborne yes yes no 263
Fibrobacter Fibrobacter intestinalis opportunistic/normal flora no no yes 264
Flavivirus Central European encephalitis virus vectorborne yes yes no 265
Flavivirus Dengue virus vectorborne yes yes yes 266,267
Flavivirus Far eastern tickborne encephalitis virus vectorborne yes yes yes 268
Flavivirus Japanese encephalitis virus vectorborne yes yes no 269
Flavivirus Kunjin virus vectorborne yes yes no 270




Genus Pathogen Primary transmission Environme WHO Taylor Refs
category ntally list? list?
mediated?

Flavivirus Kyasanur forest disease virus vectorborne yes yes yes 271
Flavivirus Louping ill virus vectorborne yes yes no 272273
Flavivirus Murray Valley virus vectorborne yes yes no 274
Flavivirus Omsk haemorrhagic fever virus vectorborne yes yes no 275
Flavivirus Powassan virus vectorborne yes yes no 276
Flavivirus Rocio virus vectorborne yes yes no 277
Flavivirus St Louis encephalitis virus vectorborne yes yes no 278
Flavivirus West Nile virus vectorborne yes yes no 279
Flavivirus Yellow fever virus vectorborne yes yes no 280
Fluoribacter Fluoribacter bozemanae (Legionella sapronosis yes no yes 281
Fluoribacter Fluoribacter dumoffi (Legionella dumoffi) sapronosis yes no yes 282
Fonsecaea Fonsecaea compacta (aka Rhinocladiella sapronosis yes yes no 283
Fonsecaea Fonsecaea pedrosoi sapronosis yes yes no 284
Francisella Francisella tularensis vectorborne yes yes yes 285-287
Fusarium Fusarium solani sapronosis yes yes no 288
Fusarium Fusarium verticillioides sapronosis yes yes no 289
Fusobacterium Fusobacterium mortiferum opportunistic/normal flora no no yes 290
Gardnerella Gardnerella vaginalis human-to-human no no yes 291
Gastrodiscoides Gastrodiscoides hominis foodborne yes no yes 292
Geotrichum Geotrichum candidum sapronosis yes yes no 293,294
Giardia Giardia lamblia waterborne yes yes yes 295
Gnathostoma G hispidum foodborne yes yes no 7
Gnathostoma G nipponicum foodborne yes yes no 7
Gnathostoma Gnathostoma doloresi foodborne yes yes yes 296,297
Gnathostoma Gnathostoma spinigerum waterborne yes yes yes 298,299
Gonglyonema Gonglyonema pulchrum foodborne/waterborne yes yes no 300
Gordonia Gordonia terrae sapronosis yes no yes 301
Haemophilus Haemophilus aphrophilus opportunistic/normal flora no no yes 302-304
Haemophilus Haemophilus ducreyi human-to-human no yes no 305,306
Haemophilus Haemophilus influenzae human-to-human no yes no 307
Hantavirus Andes virus directly zoonotic (wildlife) yes no yes 308
Hantavirus Dobrava virus directly zoonotic (wildlife) yes yes no 309
Hantavirus Hantaan virus directly zoonotic (wildlife) yes yes no 38,3093
Hantavirus Puumala virus directly zoonotic (wildlife) yes yes no 309
Hantavirus Seoul virus directly zoonotic (wildlife) yes yes no 309
Hantavirus Sin Nombre virus directly zoonotic (wildlife) yes yes no 311
Haplorchis Haplorchis vanissima foodborne yes no yes 312
Helicobacter Helicobacter pylori human-to-human no yes no 313314
Hepatovirus Hepatitis A virus human-to-human no yes no 315
Heterophyes H dispar foodborne yes yes no 316
Heterophyes H nocens foodborne yes yes no 317
Heterophyes Heterophyes heterophyes foodborne yes yes no 316
Heterophyopsis Heterophyopsis continua foodborne yes no yes 318
Histoplasma Histoplasma capsulatum sapronosis yes yes no 319
Hortaea Hortaea werneckii sapronosis yes yes no 320
Hymenolepis Hymenolepis diminuta foodborne yes yes no 7
Hymenolepis Hymenolepis nana foodborne yes yes no 7
Isospora Isospora belli foodborne/waterborne yes yes yes 321322
Isospora Isospora hominis foodborne/waterborne yes yes no 323
Klebsiella Klebsiella granulomatis human-to-human no yes no 324325
Klebsiella Klebsiella oxytoca nosocomial yes no yes 326
Klebsiella Klebsiella pneumoniae sapronosis yes yes no 327
Lacazia Lacazia loboi sapronosis yes yes no 328,329
Lechiguanas Lechiguanas virus directly zoonotic (wildlife) yes no yes 330
Legionella Legionella cincinnatiensis sapronosis yes no yes 331
Legionella Legionella lansingensis sapronosis yes no yes 332
Legionella Legionella oakridgensis sapronosis yes no yes 333
Legionella Legionella pneumophila sapronosis yes yes yes 334335
Leishmania Leishmania aethiopica vectorborne yes yes yes 336
Leishmania Leishmania amazonensis vectorborne yes yes no 336
Leishmania Leishmania braziliensis vectorborne yes yes no 336
Leishmania Leishmania donovani vectorborne yes yes no 336
Leishmania Leishmania guyanensis vectorborne yes yes no 336
Leishmania Leishmania infantum vectorborne yes yes no 336
Leishmania Leishmania lainsoni vectorborne yes yes yes 308
Leishmania Leishmania major vectorborne yes yes yes 7,337,33
Leishmania Leishmania mexicana vectorborne yes yes no 336
Leishmania Leishmania naiffi vectorborne yes yes yes 339
Leishmania Leishmania panamensis vectorborne yes yes no 336




Genus Pathogen Primary transmission Environme WHO Taylor Refs
category ntally list? list?
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Leishmania Leishmania peruviana vectorborne yes yes no 336
Leishmania Leishmania tropica vectorborne yes yes no 336
Leishmania Leishmania venezuelensis vectorborne yes yes yes 340-342
Lentivirus Human immunodeficiency virus 1 human-to-human no yes no 343
Lentivirus Human immunodeficiency virus 2 human-to-human no yes no 343
Leptospaeria Leptospaeria senegalensis sapronosis yes no yes 344
Leptosphaeria Leptosphaeria senegalensis sapronosis yes yes no 345
Leptosphaeria Leptosphaeria tompkinsii sapronosis yes yes no 345
Leptospira L inadai waterborne yes yes no 346
Leptospira L kirschneri waterborne yes yes no 346347,3
Leptospira L meyeri waterborne yes yes no 346
Leptospira L noguchii waterborne yes yes no 346
Leptospira L peruviana waterborne yes yes no 346
Leptospira L weilii waterborne yes yes no 346
Leptospira Leptospira borgpetersenii waterborne yes yes yes 347,348
Leptospira Leptospira interrogans waterborne yes yes yes 349-351
Leptospira Leptospira santarosaii waterborne yes yes yes 352353
Listeria Listeria monocytogenes sapronosis yes yes no 354
Listeria Listeria weishimeri foodborne yes no yes 355,356
Loa Loa loa vectorborne yes yes no 7
Lymphocryptovirus Epstein—Barr virus human-to-human no yes no 357
Lyssavirus Mokola virus directly zoonotic (wildlife) unknown no yes 358
Lyssavirus Rabies virus directly zoonotic (wildlife) yes yes no 359
Madurella M grisea sapronosis yes yes no 360,361
Madurella Madurella mycetomatis sapronosis yes yes no 360,361
Malassezia M globosa opportunistic/normal flora no yes no 362
Malassezia M obtusa opportunistic/normal flora no yes no 362
Malassezia M pachydermatis opportunistic/normal flora no yes no 362
Malassezia M restricta opportunistic/normal flora no yes no 362
Malassezia M sloofiae opportunistic/normal flora no yes no 362
Malassezia M sympodialis opportunistic/normal flora no yes no 362
Malassezia Malassezia furfur opportunistic/normal flora unknown yes yes 362-364
Mammarenavirus Lymphocytic choriomeningitis virus directly zoonotic (wildlife) yes yes no 365
Mammomonogamou Mammomonogamous laryngeus unknown/unclassifiable yes yes no 7
Mammomonogamou Mammomonogamous nasicola unknown/unclassifiable yes yes no 7
Mansonella Mansonella ozzardi vectorborne yes yes no 7
Mansonella Mansonella perstans vectorborne yes yes no 7
Mansonella Mansonella rodhaini vectorborne yes yes no 7
Mansonella Mansonella semiclarum vectorborne yes yes no 7
Mansonella Mansonella streptocerca vectorborne yes yes no 7
Marburgvirus Marburg virus directly zoonotic (wildlife) yes yes no 366,367
Mastadenovirus Human adenovirus A human-to-human no yes no 368,369
Mastadenovirus Human adenovirus B human-to-human no yes no 368,369
Mastadenovirus Human adenovirus C human-to-human no yes no 368,369
Mastadenovirus Human adenovirus D human-to-human no yes no 368,369
Mastadenovirus Human adenovirus E human-to-human no yes no 368,369
Mastadenovirus Human adenovirus F human-to-human no yes no 368,369
Mathevotaenia Mathevotaenia symmetrica unknown/unclassifiable yes no yes 216370,
Mecistocirrus Mecistocirrus digitatus foodborne yes no yes 372373
Metagonimus M minutus foodborne yes yes no 7
Metagonimus Metagonimus yokogawai foodborne yes yes yes 7
Metapneumovirus Human metapneumovirus human-to-human no yes no 374
Metastrongylus Metastrongylus elongatus foodborne yes yes no 7
Metorchis Metorchis conjunctus foodborne yes no yes 375
Microascus Microascus cinereus sapronosis yes no yes 151,376
Microascus Microascus cirrosus sapronosis yes no yes 377
Micronema Micronema deletrix sapronosis yes no yes 378
Microsporum M canis sapronosis yes yes no 249
Microsporum M equinum sapronosis yes yes no 249379
Microsporum M ferrugineum human-to-human no yes no 249
Microsporum M fulvum sapronosis yes yes no 249
Microsporum M gallinae sapronosis yes yes no 249
Microsporum M gypseum sapronosis yes yes no 249
Microsporum M nanum sapronosis yes yes no 249
Microsporum M persicolor sapronosis yes yes no 249,380
Microsporum M praecox sapronosis yes yes no 249
Microsporum M racemosum sapronosis yes yes no 249
Microsporum M vanbreuseghemii sapronosis yes yes no 249
Microsporum Microsporum audouinii human-to-human no yes yes 381,382
Molluscipoxvirus Molluscum contagiosum virus human-to-human no yes yes 383
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Moniezia Moniezia expansa foodborne yes no yes 384
Moniliella Moniliella suavelolens sapronosis unknown no yes 385
Moraxella Moraxella cuniculi unknown/unclassifiable unknown no yes 386-388
Morbillivirus Measles virus human-to-human no yes yes 389
Mucor M circinelloides sapronosis yes yes no 390
Mucor M indicus sapronosis yes yes no 391
Mucor M racemosus sapronosis yes yes no
Mucor M ramosissimus sapronosis yes yes no
Mucor Mucor hiemalis sapronosis yes yes yes 392
Multiceps Multiceps brauni foodborne yes no yes 393
Myceliophthora Myceliophthora thermophila sapronosis yes no yes 394
Mycobacterium M abscessus sapronosis yes yes yes 395-397
Mycobacterium M asiaticum unknown/unclassifiable yes yes no 398
Mycobacterium M celatum sapronosis yes yes no 399,400
Mycobacterium M chelonae waterborne yes yes yes 401-403
Mycobacterium M conspicuum unknown/unclassifiable unknown yes no 404
Mycobacterium M fortuitum sapronosis yes yes no 366
Mycobacterium M genavense unknown/unclassifiable unknown yes no 400
Mycobacterium M gordonae sapronosis yes yes yes 405
Mycobacterium M haemophilium unknown/unclassifiable yes yes no 400
Mycobacterium M intracellulare sapronosis yes yes no 400
Mycobacterium M kansasii sapronosis yes yes no 400,406,
Mycobacterium M malmoense sapronosis yes yes no 400,408
Mycobacterium M marinum sapronosis yes yes yes 405,409
Mycobacterium M mucogenicum sapronosis yes yes yes 405
Mycobacterium M peregrinum sapronosis yes yes no 400,410
Mycobacterium M porcinum sapronosis yes yes no 400,411
Mycobacterium M scrofulaceum sapronosis yes yes no 400
Mycobacterium M senegalese sapronosis yes yes yes 405,412,
Mycobacterium M shimoidei unknown/unclassifiable unknown yes yes 414415
Mycobacterium M simium directly zoonotic (wildlife) yes yes no 400
Mycobacterium M smegmatis sapronosis yes yes no 400,416
Mycobacterium M szulgai unknown/unclassifiable yes yes yes 417
Mycobacterium M ulcerans sapronosis yes yes no 400,418
Mycobacterium M xenopi sapronosis yes yes no 419,420
Mycobacterium Mycobacterium avium sapronosis yes yes yes 421-423
Mycobacterium Mycobacterium bovis foodborne yes yes no 366,424
Mycobacterium Mycobacterium leprae human-to-human no yes no 425-427
Mycobacterium Mycobacterium tuberculosis human-to-human no yes no 428,429
Mycocentrospora Mycocentrospora acerina sapronosis yes no yes 430
Mycoplasma Mycoplasma pneumoniae human-to-human no yes no 431
Naegleria Naegleria fowleri sapronosis yes yes no 432
Nairovirus Crimean-Congo hemorrhagic fever virus vectorborne yes yes yes 433
Nannizzia Nannizzia cajetani sapronosis yes no yes 434
Nanophyetus Nanophyetus salmincola foodborne yes yes no 7
Nattrassia Nattrassia mangiferae sapronosis yes no yes 435
Necator Necator americanus soilborne yes yes no 53-55
Neisseria Neisseria gonorrhoeae human-to-human no yes no 436
Neisseria Neisseria meningitidis human-to-human no yes yes 437-439
Neisseria Neisseria sicca opportunistic/normal flora no no yes 440
Neotestudina Neotestudina rosatii sapronosis yes yes no 441
Nocardia Nocardia asteroides sapronosis yes yes no 129
Nocardia Nocardia brasiliensis sapronosis yes yes yes 442,443
Nocardia Nocardia farcinica sapronosis yes yes no 129,444
Nocardia Nocardia nova sapronosis yes yes no 129
Nocardia Nocardia otitidiscaviarum sapronosis yes yes no 129
Nosema N africanum sapronosis yes yes no 7,233,44
Nosema N ceylonensis sapronosis yes yes no 7,233,44
Nosema N ocularum sapronosis yes yes no 7,233,44
Nosema Nosema connori unknown/unclassifiable yes yes no 7,233,44
Oesophagostomum O aculeatum unknown/unclassifiable unknown yes no 7
Oesophagostomum O bifurcum foodborne yes yes no 7,446
Oesophagostomum Oesophagostomum stephanostomum foodborne yes yes yes 447,448
Oidiodendron Oidiodendron cerealis sapronosis yes no yes 449
Onchocerca Onchocerca volvulus vectorborne yes yes no 450
Oncovirus Oncovirus human-to-human no yes no 451
Opisthorchis O sinensis foodborne yes yes no 452
Opisthorchis O viverrini foodborne yes yes no 452
Opisthorchis Opisthorchis felineus foodborne yes yes yes 452
Orthobunyavirus California encephalitis virus vectorborne yes yes no 453
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Orthobunyavirus Gan gan virus vectorborne yes no yes 454
Orthobunyavirus La Crosse virus vectorborne yes yes no 455
Orthobunyavirus Marituba virus vectorborne yes no yes 456
Orthobunyavirus Oropouche virus vectorborne yes yes no 457
Orthohantavirus New York virus directly zoonotic (wildlife) yes no yes 458
Orthohepadnavirus Hepatitis B virus human-to-human no yes no 459
Orthohepadnavirus Hepatitis C virus human-to-human no yes no 460
Orthonairovirus Tamdy virus vectorborne yes no yes 461
Orthopneumovirus Respiratory syncytial virus human-to-human no yes no 462
Orthopoxvirus Cowpox virus directly zoonotic (wildlife) yes yes no 463
Orthopoxvirus Monkeypox virus directly zoonotic (wildlife) yes yes no 464
Ovadendron Ovadendron ochraceum sapronosis yes no yes 465,466
Paenibacillus Paenibacillus alvei sapronosis yes no yes 251,467
Papillomavirus Human papillomavirus human-to-human no yes no 468
Paracoccidioides Paracoccidioides brasiliensis sapronosis yes yes no 469
Paragonimus P africanus foodborne yes yes no 470
Paragonimus P caliensis foodborne yes yes no 471
Paragonimus P heterotremus foodborne yes yes no 472
Paragonimus P hueit'ungensis foodborne yes yes no 473
Paragonimus P kellicotti foodborne yes yes yes 474
Paragonimus P mexicanus foodborne yes yes no 475
Paragonimus P miyazakii foodborne yes yes no 476
Paragonimus P ohirai foodborne yes yes no 477
Paragonimus P phillipinensis foodborne yes yes no 478
Paragonimus P sadoensis foodborne yes yes no 479
Paragonimus P siamensis foodborne yes yes no 480
Paragonimus P skrjabini foodborne yes yes no 481
Paragonimus P uterobilateralis foodborne yes yes no 482
Paragonimus P westermani foodborne yes yes no 483
Paragonimus P bangkokensis foodborne yes yes yes 484
Parapoxvirus Orf virus directly zoonotic (domestic) yes yes no 485
Parapoxvirus Pseudocowpox virus directly zoonotic (domestic) yes yes no 486,487
Parastrongylus Parastrongylus cantonensis foodborne yes yes no 7
Parastrongylus Parastrongylus costaricensis foodborne yes yes no 7
Parvovirus Human parvovirus B19 human-to-human no yes no 488
Pasteurella Pasteurella canis (may be syn P multocida) directly zoonotic (domestic) yes no yes 489,490
Pasteurella Pasteurella dagmatis unknown/unclassifiable yes no yes 491
Pasteurella Pasteurella multocida directly zoonotic (domestic) no yes no 489,490
Pearsonema Pearsonema plica unknown/unclassifiable yes no yes 492
Pediculus Pediculus capitis human-to-human no yes no 7
Pediculus Pediculus humanus human-to-human no yes no 7
Pegivirus Hepatitis G virus human-to-human no no yes 493
Penicillium Penicillium decumbens sapronosis yes no yes 404
Penicillum Penicillum marneffei sapronosis yes yes yes 404
Phaeoaneliomyces Phaeoaneliomyces elegans sapronosis yes no yes 495
Phialemonium Phialemonium obovatum unknown/unclassifiable yes no yes 496,497
Phialophora Phialophora verrucosa sapronosis yes yes no 498
Phlebovirus Rift Valley fever virus vectorborne yes yes no 499
Phlebovirus Sandfly fever virus vectorborne yes yes yes 500
Phlebovirus Zinga virus vectorborne yes yes yes 501
Phoma Phoma cava sapronosis yes no yes 502
Phthrius Phthrius pubis human-to-human no yes no 7
Piedraia Piedraia hortae sapronosis yes yes no 503
Plagiorchis Plagiorchis javensis foodborne yes no yes 504
Plasmodium Plasmodium falciparum vectorborne yes yes no 505
Plasmodium Plasmodium malariae vectorborne yes yes no 506
Plasmodium Plasmodium ovale vectorborne yes yes no 506,507
Plasmodium Plasmodium simium vectorborne yes yes yes 508
Plasmodium Plasmodium vivax vectorborne yes yes no 509
Pneumocystis Pneumocystis carinii sapronosis yes yes no 510
Polyomavirus JC virus unknown/unclassifiable no yes no 511,512
Porphryomonas Porphryomonas catoniae opportunistic/normal flora no no yes 513-515
Porphyromonas Porphyromonas levii unknown/unclassifiable unknown no yes 516,517
Prevotella Prevotella melaninogenica opportunistic/normal flora no no yes 518
Prevotella Prevotella tannerae opportunistic/normal flora no no yes 514519
Prion CJD agent unknown/unclassifiable unknown yes yes 520521
Propionibacterium Propionibacterium propionicus opportunistic/normal flora no no yes 522523
Proteus Proteus mirabilis opportunistic/normal flora no yes no 524
Proteus Proteus morganii opportunistic/normal flora no yes no 524,525
Pseudaallescheria Pseudaallescheria boydii sapronosis yes yes no 526
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Pseudochaetosphaer Pseudochaetosphaeronema larense sapronosis yes yes no 527
Pseudomonas Pseudomonas aeruginosa sapronosis yes yes no 528
Pseudomonas Pseudomonas stutzeri foodborne yes no yes 529
Pyramicocephalus Pyramicocephalus anthrocephalus foodborne yes no yes 530
Pyrenochaeta Pyrenochaeta mackinnonii sapronosis yes yes no 531,532
Pyrenochaeta Pyrenochaeta romeroi sapronosis yes yes no 531,532
Pythium Pythium insidiosum sapronosis yes no yes 139
Rhinocladiella Rhinocladiella aquaspersa sapronosis yes yes no 533
Rhinocladiella Rhinocladiella atrovirens sapronosis yes yes no 534
Rhinocladiella Rhinocladiella compacta sapronosis yes no yes 535,536
Rhinosporidium Rhinosporidium seeberi sapronosis yes yes no 537
Rhizomucor R miehei sapronosis yes yes no 538,539
Rhizomucor Rhizomucor pusillus sapronosis yes yes no 538-540
Rhizopus R azygosporus sapronosis yes yes no 541
Rhizopus R microsporus sapronosis yes yes no 542
Rhizopus R oryzae sapronosis yes yes no 543,544
Rhizopus Rhizopus stolonifer sapronosis yes yes yes 410,545,
Rhodococcus Rhodococcus fascians unknown/unclassifiable yes no yes
Rickettsia Rickettsia africae vectorborne yes no yes 547,547,
Rickettsia Rickettsia akari vectorborne yes yes no 549
Rickettsia Rickettsia conorii vectorborne yes no yes 53,5505
Rickettsia Rickettsia prowazekii vectorborne yes yes no 552
Rickettsia Rickettsia rickettsii vectorborne yes yes no 553
Rickettsia Rictularia species unknown/unclassifiable unknown no yes 554-556
Roseolovirus Human herpesvirus 6 human-to-human no yes no 557
Roseolovirus Human herpesvirus 7 human-to-human no yes no 557
Rotavirus Rotavirus A waterborne yes yes no 558-560
Rotavirus Rotavirus B waterborne yes yes no 558-560
Rotavirus Rotavirus C human-to-human no yes yes 558-560
Rotavirus Rotavirus D waterborne yes yes no 558-560
Rotavirus Rotavirus E waterborne yes yes no 558-560
Rotavirus Rotavirus F human-to-human no yes yes 558-560
Rubivirus Rubella virus human-to-human no yes no 561,562
Rubulavirus Menangle virus directly zoonotic (domestic) yes no yes 563-565
Rubulavirus Mumps human-to-human no yes no 566
Saccharomonospora Saccharomonospora viridis sapronosis yes no yes 567
Saksenaea Saksenaea vasiformis sapronosis yes yes no 568
Salmonella Salmonella enterica foodborne/waterborne yes yes no 569
Salmonella Salmonella enteritidis sapronosis yes yes no 425,570
Salmonella Salmonella typhi foodborne/waterborne yes yes no 571
Salmonella Salmonella typhimurium sapronosis yes yes no 572573
Sarcocystis Sarcocystis hominis foodborne yes yes no 574
Sarcocystis Sarcocystis lindemanni waterborne yes yes no 574
Sarcocystis Sarcocystis subhominis foodborne yes yes no 574
Schistosoma S bovis waterborne yes yes no 7
Schistosoma S malayensis waterborne yes yes no 7575
Schistosoma S rodhaini waterborne yes yes no 7
Schistosoma S spindale waterborne yes yes no 7
Schistosoma Schistosoma haematobium waterborne yes yes no 7
Schistosoma Schistosoma intercalatum waterborne yes yes no 7,576
Schistosoma Schistosoma japonicum waterborne yes yes no 7577
Schistosoma Schistosoma mansoni waterborne yes yes no 7
Schistosoma Schistosoma mattheei waterborne yes yes yes 7,578
Schistosoma Schistosoma mekongi waterborne yes yes no 579
Schistosoma Schistosoma spindale waterborne yes no yes 580
Schistosomatium S douthitti waterborne yes yes yes 7
Scolecobasidium Scolecobasidium humicola sapronosis yes no yes 581
Scytalidium Scytalidium infestans unknown/unclassifiable yes no yes 582
Selenomonas Selenomonas artemidis opportunistic/normal flora no no yes 583
Selenomonas Selenomonas noxia opportunistic/normal flora no no yes 584
Serratia Serratia rubidaea unknown/unclassifiable yes no yes 585
Shigella Shigella boydii sapronosis yes yes no 586,587
Shigella Shigella dysenteriae sapronosis yes yes yes 586,587
Shigella Shigella flexneri sapronosis yes yes no 586,587
Shigella Shigella sonnei sapronosis yes yes no 586,587
Simplexvirus Human herpesvirus 1 human-to-human no yes no 588
Simplexvirus Human herpesvirus 2 human-to-human no yes yes 589
Spirillum Spirillum minus directly zoonotic (wildlife) yes yes no 590,591
Sporothrix Sporothrix schenkii sapronosis yes yes no 592
Staphylococcus Staphylococcus aureus human-to-human no yes no 593
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Staphylococcus Staphylococcus warneri opportunistic/normal flora no no yes 594
Stenotrophomonas Stenotrophomonas maltophilia nosocomial yes no yes 595
Streptobacillus Streptobacillus moniliformis directly zoonotic (wildlife) yes yes yes 596
Streptococcus Streptococcus agalactiae human-to-human no yes yes 597
Streptococcus Streptococcus bovis unknown/unclassifiable unknown yes no 598
Streptococcus Streptococcus constellatus opportunistic/normal flora no no yes 599
Streptococcus Streptococcus equi directly zoonotic (domestic) yes yes yes 600
Streptococcus Streptococcus gordonii opportunistic/normal flora no no yes 601,602
Streptococcus Streptococcus pneumoniae human-to-human no yes no 597
Streptococcus Streptococcus pyogenes human-to-human no yes no 597
Streptomyces Streptomyces somaliensis sapronosis yes yes no 603
Streptomyces Streptomyces sudanensis sapronosis yes yes no 603,604
Strongyloides S fuelleborni soilborne yes yes no 7
Strongyloides S papillosus soilborne yes yes yes 7,605
Strongyloides S stercoralis soilborne yes yes no 7
Strongyloides S westeri soilborne yes yes no 7
Strongyloides Strongyloides ransomi soilborne yes yes yes 7
Taenia T brauni (Multiceps brauni) foodborne yes yes no 393
Taenia T crassiceps foodborne yes yes no 7
Taenia T glomeratus (Multiceps glomeratus) foodborne yes yes no 7
Taenia T longihamatus (Multiceps longihamatus) foodborne yes yes no 7
Taenia T serialis foodborne yes yes no 7
Taenia T taeniaeformis foodborne yes yes no 7
Taenia Taenia saginata foodborne yes yes no 7
Taenia Taenia solium foodborne yes yes no 7
Taeniolella Taeniolella exilis unknown/unclassifiable yes no yes 606
Tatumella Tatumella ptyseos unknown/unclassifiable no no yes 607
Ternidens Ternidens deminutus unknown/unclassifiable yes yes no 7
Tetraploa Tetraploa aristata unknown/unclassifiable yes no yes 608
Thelazia Thelazia californiensis vectorborne yes yes no 7
Thelazia Thelazia callipaeda vectorborne yes yes no 7
Thogotovirus Batken virus unknown/unclassifiable unknown no yes 609,610
Toxocara T canis soilborne yes yes yes 7
Toxocara Toxocara cati soilborne yes yes yes 611
Toxoplasma Toxoplasma gondii foodborne yes yes no 612
Trachipleistophora Trachipleistophora hominis sapronosis yes yes no 233,445
Treponema Treponema carateum human-to-human no yes no 613
Treponema Treponema pallidum human-to-human no yes no 614
Trichinella T nativa foodborne yes yes no 7
Trichinella T pseudospiralis foodborne yes yes no 7
Trichinella T spiralis foodborne yes yes no 7
Trichinella TT5 foodborne yes yes no 615
Trichinella Trichinella britovi foodborne yes yes no 7
Trichinella Trichinella nelsoni foodborne yes yes no 7
Trichoderma Trichoderma viride sapronosis yes no yes 616
Trichomonas Trichomonas vaginalis human-to-human no yes yes 617
Trichophyton T ajelloi sapronosis yes yes no 249,618,
Trichophyton T bullosum directly zoonotic (domestic) yes yes no 249,618,
Trichophyton T concentricum human-to-human no yes no 249,618,
Trichophyton T equinum directly zoonotic (domestic) yes yes no 249,618,
Trichophyton T gourvilii human-to-human no yes no 249,618,
Trichophyton T megninii human-to-human no yes no 249,618,
Trichophyton T mentagrophytes directly zoonotic (wildlife) yes yes no 249,618,
Trichophyton T rubrum human-to-human no yes no 249,618,
Trichophyton T schoenleinii human-to-human no yes no 249,618,
Trichophyton T soudanense human-to-human no yes no 618-620
Trichophyton T tonsurans human-to-human no yes no 249,618,
Trichophyton T verrucosum directly zoonotic (domestic) yes yes no 249,618,
Trichophyton T violaceum human-to-human no yes no 618-620
Trichophyton Trichophyton simii directly zoonotic (wildlife) yes yes yes 621-623
Trichosporon Trichosporon asahii sapronosis yes yes yes 624-626
Trichosporon Trichosporon beigelii sapronosis yes yes no 627
Trichosporon Trichosporon cutaneum sapronosis yes no yes 628
Trichostrongylus T affinis foodborne yes yes no 7,629
Trichostrongylus T axei foodborne yes yes no 7,629
Trichostrongylus T brevis unknown/unclassifiable yes yes yes 6306317
Trichostrongylus T calcaratus foodborne yes yes no 7,629
Trichostrongylus T capricola foodborne yes yes no 7,629
Trichostrongylus T colubriformis foodborne yes yes no 7,629
Trichostrongylus T instabilis foodborne yes yes no 7,629
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Trichostrongylus T lerouxi foodborne yes yes no 7,629
Trichostrongylus T probulurus foodborne yes yes no 7,629
Trichostrongylus T skrjabini foodborne yes yes no 7,629
Trichostrongylus T vitrinus foodborne yes yes no 7,629
Trichostrongylus Trichostrongylus orientalis foodborne yes yes yes 7,632,63
Trichuris Trichuris trichiura soilborne yes yes no 55,634
Tritirachium Tritirachium oryzae sapronosis yes no yes 635
Trypanosoma Trypanosoma brucei vectorborne yes yes no 636
Trypanosoma Trypanosoma cruzi vectorborne yes yes no 637,638
Tsukamurella Tsukamurella paurometabola sapronosis yes no yes 639
Varicella Human herpesvirus 3 human-to-human no yes no 640
Vesiculovirus Piry virus vectorborne yes yes no 641
Vesiculovirus Vesicular stomatitis virus vectorborne yes yes no 642
Vibrio Vibrio cholerae sapronosis yes yes no 643
Vibrio Vibrio cincinnatiensis sapronosis yes no yes 644
Vibrio Vibrio parahaemolyticus foodborne yes yes no 645
Vibrio Vibrio vulnificus foodborne yes yes no 646
Vittaforma Vittaforma corneae sapronosis yes yes no 7,233,44
Volutella Volutella cinerescens unknown/unclassifiable yes no yes 647
Watsonius Watsonius watsoni foodborne yes yes no 7
Wuchereria Wuchereria bancrofti vectorborne yes yes no 123,648
Yatapoxvirus Tanapox virus human-to-human unknown yes yes 649
Yatapoxvirus Yaba monkey tumor virus directly zoonotic (wildlife) yes yes no 650
Yersinia Yersinia enterocolitica sapronosis yes yes no 651
Yersinia Yersinia frederiksenii sapronosis yes no yes 652
Yersinia Yersinia intermedia unknown/unclassifiable yes no yes 653
Yersinia Yersinia pestis vectorborne yes yes no 654
Yersinia Yersinia ruckeri unknown/unclassifiable yes no yes 655
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Table S2. SEM path model latent/composite and measurement variables: sample size
(number of countries with data), indicator name, and description (Source:
https://data.worldbank.org/indicator unless otherwise stated). Outer models are
formative, meaning that the latent variables can be viewed as linear combinations of
their respective measurement variable components.

Latent variable Sample size (# World bank Description

countries, inyr indicator code (NA if

2015 unless different source) for

noted) each measurement

variable
Elevation 150inyr 2010 EN.POP.EL5M.ZS Population living in areas where elevation is below 5 meters (% of
total population)

Elevation 164 inyr1995 NA High elevation population: % population in Koeppen-Geiger zone h
Political stability and absence of 181 PV.EST Perceptions of the likelihood of political instability and/or politically-
violence motivated violence, including terrorism.
Land area in agriculture 178 AG.LND.CROP.ZS Permanent cropland (% of land area)
Land area in agriculture 180 AG.LND.AGRI.ZS Agricultural land (% of land area)
Land area in agriculture 180 AG.LND.ARBL.ZS Arable land (% of land area)
Biodiversity 180 AG.LND.FRST.ZS Forest area (% of land area)
Biodiversity 181inyr2014 ER.PTD.TOTL.ZS Terrestrial and marine protected areas (% of total territorial area)
Biodiversity 169inyr2012 NA Species richness of birds*
Biodiversity 169inyr2012 NA Species richness of mammals*
Biodiversity 169inyr2012 NA Species richness of amphibians*
Latitude 181 NA Absolute latitude in degrees
Health care access 177 SH.XPD.CHEX.PC.CD Current health expenditure per capita (current USS)
Health care access 181 SH.IMM.MEAS Immunization, measles (% of children ages 12-23 months)
Health care access 89 WHO Composite A weighted score reflecting coverage of eight RMNCH interventions

coverage index (%) along the continuum of care: demand for family planning satisfied
(modern methods); antenatal care coverage (at least four visits);
births attended by skilled health personnel; BCG immunization
coverage among one-year-olds; measles immunization coverage
among one-year-olds; DTP3 immunization coverage among one-year-
olds; children aged less than five years with diarrhea receiving oral
rehydration therapy and continued feeding; and children aged less
than five years with pneumonia symptoms taken to a health facility.
Source: http://apps.who.int/gho/data/node.imr.cci2030?lang=en

Rural poor livelihood 180 SH.STA.BASS.ZS People using at least basic sanitation services (% of population)
Rural poor livelihood 181 SP.DYN.TFRT.IN Fertility rate, total (births per woman)
Rural poor livelihood 180 SP.RUR.TOTL.ZS Rural population (% of total population)
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Agricultural yield in kcal per
person

Malnutrition
Lifespan
Wealth

Wealth

Tropical climate

Tropical climate

Tropical climate

Tropical climate

Total land area

173inyr2013 NA

FAO food balance sheet: http://www.fao.org/faostat/en/#data/FBS
The total quantity of foodstuffs produced in a country added to the
total quantity imported and adjusted to any change in stocks since
the beginning of the reference period gives the supply. On the
utilization side: separated by quantities exported, fed to livestock,
used for seed, put to manufacture for food use and non-food uses,
losses during storage and transportation, and food supplies available
for human consumption. The per caput supply of each such food item
available for human consumption is obtained by dividing the
respective quantity by the population actually partaking of it. Data on
per caput food supplies are expressed in terms of caloric value and
protein and fat content.

143 SN.ITK.DEFC.ZS Prevalence of undernourishment (% of population)

181 SP.DYN.LEOO.IN Life expectancy at birth, total (years)

58 SI.POV.DDAY Poverty headcount ratio at $1.90 a day (2011 PPP) (% of population)
173 NY.GNP.PCAP.PP.CD GNI per capita, PPP (current international $)

164inyr1995 NA

164inyr1995 NA

178 in yr1961-99 NA

178 in yr1961-99 NA

181 AG.LND.TOTL.K2

Tropical population: % 1995 pop in Koeppen-Geiger tropics
(Af+Am+Aw); source: https://www.pdx.edu/econ/country-geography-
data

Temperate population: % 1995 pop in Koeppen-Geiger temperate
zones (Cf+Cs+Df+DW); source: https://www.pdx.edu/econ/country-
geography-data

Country_precipitationCRU: mean precipitation by country for the
period 1961-1999. Values are in millimeters (mm); source:
http://data.worldbank.org/developers/climate-data-api

Country_temperatureCRU: mean temperatures by country for the
period 1961-1999. Values are in degrees Celsius; source:
http://data.worldbank.org/developers/climate-data-api

Land area is a country's total area, excluding area under inland water
bodies, national claims to continental shelf, and exclusive economic
zones. In most cases the definition of inland water bodies includes
major rivers and lakes.

* Average species richness across all of a country’s 10 x 10 km grid cells derived from (Jenkins, Pimm et al. 2013) as
also presented in (Wood, MclInturff et al. 2017)
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Table S3. Global burden of environmentally mediated and direct-contact transmitted
infectious diseases across cause categories. Disability Adjusted Life Years (DALYs) lost globally in
2015 due the category I.A: “Communicable, maternal, perinatal and nutritional conditions: Infectious and
parasitic diseases” of the World Health Organization’s Global Health Estimates

(https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates)

Transmission WHO WHO category description Global DALYs %total
category Global (thousands) classifiable
Health DALYs
Estimates
category
Environmentally I.A.1 Tuberculosis (M. bovis) 1,569 0.5%
mediated infectious .A.4 Diarrheal disease (subset of environmentally-transmitted causes 46,456 13.9%
diseases tracked: e.g. Shigella spp., Salmonella spp., Vibrio cholera, Norwalk
virus)
I.LA5.d Childhood cluster diseases: Tetanus 4,681 1.4%
I.A.6 Meningitis (subset of environmentally-transmitted causes tracked: e.g. 7,562 2.3%
Naegleria fowleri, Cryptococcus neoformans, Histoplasma capsulatum)
.A.7 Encephalitis (subset of environmentally-transmitted viruses tracked: 6,050 1.8%
e.g. Japanese encephalitis virus, Louping ill virus)
.LA.8.a Acute Hepatitis A 1,044 0.3%
1.A.8.d Acute Hepatitis E 2,525 0.8%
.A.10.a Parasitic and vectorborne disease: Malaria 38,520 11.5%
I.A.10.b Parasitic and vectorborne disease: Trypanosomiasis 372 0.1%
I.A.10.c Parasitic and vectorborne disease: Chagas 253 0.1%
.A.10.d Parasitic and vectorborne disease: Schistosomiasis 3,541 1.1%
.LA.10.e Parasitic and vectorborne disease: Leishmaniasis 1,357 0.4%
I.A.10.f Parasitic and vectorborne disease: Lymphatic filariasis 2,071 0.6%
I.A.10.g Parasitic and vectorborne disease: Onchocerciasis 1,136 0.3%
1.A.10.h Parasitic and vectorborne disease: Cysticercosis 1,857 0.6%
I.A.10.i Parasitic and vectorborne disease: Echinococcosis 642 0.2%
1.A.10.j Parasitic and vectorborne disease: Dengue 2,613 0.8%
I.A.10.k Parasitic and vectorborne disease: Trachoma 279 0.1%
I.A.10.1 Parasitic and vectorborne disease: Yellow fever 856 0.3%
.LA.10.m Parasitic and vectorborne disease: Rabies 1,672 0.5%
I.LA.11.a-c Intestinal nematodes 3,395 1.0%
.LA11.d Foodborne trematodes 1,066 0.3%
Subtotal: DALYs caused by environmentally transmitted infections 129,488 38.7%
Non-environmentally  1.A.1 Tuberculosis (M. mycobacterium) 54,468 16.3%
mediated infectious LA.2.a STDs excluding HIV: Syphilis 8,065 2.4%
diseases LA.2.b STDs excluding HIV: Chlamydia 955 0.3%
.A.2.c STDs excluding HIV: Gonorrhoea 1,187 0.4%
LA.2.d STDs excluding HIV: Trichomoniasis 173 0.1%
LA.2.e STDs excluding HIV: Genital Herpes 0.1%
I.A.2.f STDs excluding HIV: Other STDs 734 0.2%
I.A.3 HIV/AIDS 91,907 27.4%
.A.4 Diarrheal disease (subset of contagious causes tracked: e.g. Rotavirus 45,177 13.5%
C/F, Human adenovirus A-F)
I.LA.5.a Childhood cluster diseases: Whooping cough 6,142 1.8%
ILA.5.b Childhood cluster diseases: Diptheria 223 0.1%
I.LA.5.c Childhood cluster diseases: Measles 11,531 3.4%
I.A.6 Meningitis (subset of contagious causes tracked: e.g. meningococcal 20,373 6.1%
meningitis, pneumococcal meningitis, Haemophilus influenzae)
I.LA.8.b Acute hepatitis B 6,416 1.9%
.LA.8.c Acute hepatitis C 1,270 0.4%
1.A.10.h Parasitic and vectorborne disease: Leprosy 257 0.1%
1.A.10.j Parasitic and vectorborne disease: Trachoma 299 0.1%
Subtotal: DALYs caused by non-environmentally transmitted 205,353 61.3%
infections
Unclassifiable DALYs LA12 Other infectious diseases (not clearly classifiable by DALYs): mixed 24,500 -
causes
Total DALYs Total DALYs 359,341 100%
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Table S4. Full and reduced PLS-SEM model structure (in matrix form): a “1” in the cell
indicates a direct path (connecting “from” row “to” column) was hypothesized and
therefore included in the full model. Asterisks indicate the subset of variables included
in the reduced model after bootstrapping whereby we identified and excluded those
paths with low support, i.e. those with p>0.1 in the full model. An underline underneath
the 1 indicates that a path was included in the reduced model, but not shown in Figure
4, for simplicity, because it was a “dead-end” path, in that there was neither a direct nor
indirect significant path that led to environmentally mediated or directly transmitted
disease burdens (the outcomes of interest). See figure S2 for the reduced (final) model
depicting all the asterisked path:s.
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Land area in agriculture 1 1 1 1 1 1
Biodiversity 1*
Directly transmitted 1*
Environmentally mediated 1*
Elevation 1 1 1 1 1 1
Agricultural yield 1 1 1 1 1 1
Health care access 1 1 1* 1 1*
Latitude 1 1 1 1 1* 1 1*
Life expectancy
Malnutrition 1* 1 1
More tropical climate 1 1* 1 1 1* 1*
Political stability 1 1 1* 1
Rural livelihood 1* 1* 1* 1*
Total land area 1 1 1 1 1* 1 1
Wealth 1 1 1 1* 1 1* 1* 1 1*
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Table S5. Reduced (final) model fits, R? for each variable fit

R Square R Square Adjusted

Ag yield in kCal per person 0.146 0.132
Biodiversity 0.244 0.239
Direct-contact infectious burden 0.411 0.405
Environmentally mediated infectious burden 0.631 0.624
Health care access 0.546 0.541
Life expectancy 0.905 0.902
Malnutrition (undernutrition) 0.349 0.346
More tropical climate 0.758 0.757
Rural livelihood — rurality, poor sanitation,

high fertility 0.630 0.624
Wealth 0.359 0.352
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Figure S1. Latitudinal range limits of direct-contact transmitted and environmentally
mediated infectious diseases. Graphs show total number of diseases reported from each
country (ISO codes), organized by increasing absolute latitude of the country centroids
along the x axis. A) top panel shows total number of directly transmitted versus
environmentally mediated diseases with >0 burden in each country (moving average
spline), and B) bottom two panels show identities of directly transmitted (middle panel)
and environmentally mediated (bottom panel) infectious diseases with >0 burden in
each country, displayed as stacked bars. Diseases are represented in the stacked bar
plots in alphabetical order from bottom to top, with the key below. Environmentally
mediated infectious disease ranges appear more limited by increasing latitude (more of
them are absent from countries at higher latitudes) than direct-contact transmitted
diseases.

>
= tropical subtropical temperate
§1 g Direct-contact transmitted diseases
539
556
G g3
= 2o Environmentally mediated diseases
2 18
= 9 15
Ry
TE9 I l
ad
T
£ 3 Ihlllu i
2 © IIII-I-II-IhII-IIII-I-I-I-III-III-I-I-IIIIIIHI-IIHIIIIIII- Inllll-l-l-nl--‘nll- LI AN -I-I-I-I----IIJIII-I---I---
[
4
8%
25
©
5 E
>9
£
cc
W
=

H-H
P R PSP R PRy RV R PP PRV VP RU R P EY VP ST VY R PR P Y RPEF RSP SRR

Country ISO codes

Absolute latitude: tropical subtropical temperate
Direct-contact transmitted infectious diseases: Environmentally mediated infectious diseases:
M Acute hepatitis B i Leprosy M Acute hepatitis A m Echinococcosis m Onchocerciasis
MW Acute hepatitis C  mMeasles W Acute hepatitis E m Encephalitis m Rabies

Chlamydia M Other STDs W African Trypanosomiasis i Food-bourne trematodes @ Schistosomiasis

i Diphtheria i Syphilis M Ascariasis M Hookworm disease Tetanus
M Genital herpes W Trichomoniasis M Chagas disease m Leishmaniasis W Trachoma
M Gonorrhoea M Tuberculosis i Cysticercosis W Lymphatic filariasis Trichuriasis
mHIV/AIDS i Whooping cough mDengue W Malaria M Yellow fever

43



Figure S2. PLS-SEM results: reduced model all paths. Statistically significant paths links
are shown in red for negative associations, black for positive associations, and grey for
marginally significant (p >0.05 but <0.1) paths among the variables linked by those lines.
Numbers along paths (and also path thickness) correspond to the weighted correlation
coefficients which signify the strength of the association between two linked variables;
total effects can be estimated by multiplying path coefficients along one or more
segments, and summing across all possible paths. Total significant effects on disease
burdens are summarized in Table 2; Paths with p>0.1 were removed from the full model
to produce the final reduced model shown here (see Table 3 in the main text). A
simplified version of this figure is shown in the main text Figure 4 (with only those paths
that link to the main outcomes of interest, directly transmitted or environmentally
mediated infectious diseases, with p<0.05). Artwork credit: N. Nova.
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