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S2. STM generative process
A probabilistic generative process is assumed to have generated the text in the corpus according to the process
structure, associated parameters, and document-level covariates. Once the process is defined, the observed data

are used to estimate the parameters used in the process using Bayesian inference.*

The probabilistic generative process is defined by letting each document in corpus with size D be generated
from K distinct topics, consisting of a possible vocabulary of size V. Let X be a D x P matrix containing
document-level topic prevalence covariates as rows x,. Similarly, let ¥ be a DX A4 matrix containing
document-level topical content variables as rows y,.

Let each document d have N, words indexed by »n such that n € {1,...,N,} . Each n is assigned a topic z,,
according to its assumed distribution

24,18, ~Multinomial (6,,)

Where 0, is defined for each document d as

0,X v, ~LogisticNormal (u = X ;y,X)

Where vy is the p X 1 coefficient vector and X the (K — 1) x (K — 1) covariance matrix.

The probability distribution of the words in vocabulary V' for each topic & and document d with its associated
covariates X, is given by


https://paperpile.com/c/FaCGwy/SrDpD
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where m is the baseline word distribution and Kg) and Kﬁ? are the topic-specific and covariate group deviations

respectively and KS) ‘ is the interaction between the two.
”

For each n word w,, in document d we sample a word from the multinomial distribution with parameter 3,
where k =z, defined as

WonlZan Ba, i, ™ Multinomial (B,,—. )

The complete generative process is presented graphically in Fig. S3.
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S3. A graphical illustration of the STM generative process with the observed variables shaded.

The parameters used in the generative process can be estimated using semi-collapsed variational expectation
maximisation. The joint optimum for topic proportions 6, and word-level topic assignment z,, is calculated in
the E-step while the global parameters («,yand X) are inferred during the M-step.**** The result is the
estimated posterior distribution containing the multinomial distribution over the latent topics for each document
and the multinomial distribution over the vocabulary for each of the identified topics.


https://paperpile.com/c/FaCGwy/SrDpD+NXEWH+gdtzh+K8V24
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Figure S4. Topic correlation dendrogram based on topic citation data clustered using hierarchical clustering with

Ward’s minimum variance method.
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Figure S5. Publication burst, the least amount of years comprising 50% of all publications starting at the earliest
year possible, calculated per topic. Bubble size represents the number of publications per year. Colours

correspond to the number of years needed to comprise 50% of all publications per topic.



Country

code WHO Region n % Trend (n) Trend (%)

AFG WHO Eastern Mediterranean Region 5 0,0% ‘%N 0,0% ee 0,0%
AGO WHO African Region 1 0,0% e 00%e
ALB WHO European Region 8 0,0% 24%° 0,0% @ 0,0%
ARE WHO Eastern Mediterranean Region 128 0,1% raNW 0,1% q plly® 0,1%
ARG WHO Region Of The Americas | 1055 0,7% 15" 0.5% €/ Twe 06%
ARM WHO European Region 22 0,0% amet 0,0% e——e0,0%
ATG WHO Region Of The Americas 1 0,0% e 00% e

AUS WHO Western Pacific Region J 200 2,0% 46 e 15% emtert® 25%
AUT WHO European Region |735 0,5% 15 et 0.5% dhre 0,4%
AZE WHO European Region 5 0,0% R 0.0% o8 00%
BDI WHO African Region 1 0,0% e 00% e

BEL WHO European Region | 1631 11% 19 g% 1:3% @arng 0,9%
BEN WHO African Region 34 0,0% 3 qMhe 00 JM oo
BFA WHO African Region 48 0,0% 1 et 1 0.0% ,_Ml 0.0%
BGD WHO South-East Asia Region 323 0,2% 6 e 0,2% apAy/\® 0.2%
BGR WHO European Region 192 0,1% 8 aawite 11 0%% Shhe 0,1%
BHR WHO Eastern Mediterranean Region 17 0,0% Te—Aer 0,0% e=——=e 0,0%
BIH WHO European Region 62 0,0% | et 4 0.0% A_wl 0.0%
BLR WHO European Region 19 0,0% Ld\ 1 0,0% @=——e 0,0%
BOL WHO Region Of The Americas 4 0,0% ¥ 0.0% e 0.0%
BRA WHO Region Of The Americas [ 3,2% 26 e 115 @2t 0%
BRB WHO Region Of The Americas 5 0,0% 1: ' 0,0% e——e 0,0%
BRN WHO Western Pacific Region 5 0,0% 1e—> ’ 0,0% @ 0,0%
BTN WHO South-East Asia Region 5 0,0% P A 0,0% e 0,0%
BWA WHO African Region 36 0,0% 2 s 2 o L 0,0%
CAF WHO African Region 15 0,0% 1/VWN 0,0%e——e 0,0%



Country

code WHO Region n % Trend (n) Trend (%)

CAN WHO Region Of The Americas I 4221 2,7% 131 aaet™® e o UAe 24%
CHE WHO European Region |1935 1,3% 51 e o 1.6% thorne 12%
CHL WHO Region Of The Americas | 308 0,3% 5 e 0,2% NArar® 03%
CHN WHO Western Pacific Region - 12139 7,9% 32 ._4. o 1,0%.4. e
cIv WHO African Region 48 0,0% 2 alMadne 3 o w_\_‘ 00
CMR WHO African Region 276 0,2% 2 et 01% e 02%
CoD WHO African Region 26 0,0% 1AM 2 0,0% e 0,0%
coL WHO Region Of The Americas M3 0,3% 3 e 01% ah=h® 03%
CRI WHO Region Of The Americas 72 0,0% har??® 00 JAM, 01%
CuB WHO Region Of The Americas 107 01% 5 arMM\e 3 O'Q%MOIO%
Cyp WHO European Region 19 0,0% 1AM 0,0% e——e 0,0%
CZE WHO European Region |733 0,5% 6 e 0.2% MW 0.4%
DEU WHO European Region B 37% 153 """ 9% g 3,5%
DJI WHO Eastern Mediterranean Region 1 0,0% e 0,0% ®
DMA WHO Region Of The Americas 1 0,0% e 00% e

DNK WHO European Region | 1357 0,9% 40 qem® 112 13% Qpnnre 0,8%
DOM WHO Region Of The Americas 6 0,0% § N 0,0% @8 0,0%
DZA WHO African Region 249 0.2% Y . *5‘03%
ECU WHO Region Of The Americas 43 0,0% 1 ._J " O,O%._”OJ%
EGY WHO Eastern Mediterranean Region |1242 0,8% 12 4 s 0,4%.-—_f"" B
ERI WHO African Region 6 0,0% 1 e—"? 0,0% @mm—s 0,0%
ESP WHO European Region B 5623 37% 140 g 401 5% Smrang 2.8%
EST WHO European Region 91 0,1% 1 AN ’ o,o%wm%
ETH WHO African Region | 403 0,3% j o 01% aaetl "
FIN WHO European Region | 545 0,4% 24 ey ¥ 05% Y 0 0,3%
FJI WHO Western Pacific Region 9 0,0% 1= 0,0% e——e 0,0%
FRA WHO European Region . 5793 3.8% 215 @ame® 412 o k_~o 2,9%



Country

code WHO Region n % Trend (n) Trend (%)

GAB WHO African Region 19 0,0% 1 46 0,0% ._[O’W%

GBR WHO European Region B 7304 4.8% 215 g™ 0% 65% Sonane 4,6%
GEO WHO European Region | 814 0,5% 24 et v 0.8% iy @ 06%
GHA WHO African Region ‘115 0,7% 1,__!'71 OIO%A_AOJ%
GIN WHO African Region 27 0,0% [ N S N
GMB WHO African Region 15 0,0% Lehe 1 0,0% e——e 0,0%

GNB WHO African Region 1 0,0% e 00%e

GRC WHO European Region | 1305 0,8% P sanddl 0,5% €N Mg 0,5%
GRD WHO Region Of The Americas 17 0,0% 1_£- 2 0,0% @m——a 0,0%
GTM WHO Region Of The Americas 9 0,0% 1e—hP? 0,0% e 0,0%

GUY WHO Region Of The Americas 3 0,0% '’ 0,0% e=—e 0,0%

HND WHO Region Of The Americas 5 0,0% 167 0,0% e=e 0,0%
HRV WHO European Region 307 02% 3 - 01% .p_‘b 02%
HTI WHO Region Of The Americas 8 0,0% 1e\P? 0,0% @mmmmo 0,0%
HUN WHO European Region | 503 0,3% Yt N 0.5% i 0%
IDN WHO South-East Asia Region 127 01% Y 4 o,o%MOQ%
IND WHO South-East Asia Region [ EES 6,0% 60 ez """ D el
IRL WHO European Region | 856 0,6% e 0,4% @v® 0.5%
IRN WHO Eastern Mediterranean Region |2619 1,7% ” ._4 w OJ%._JZ’B%
IRQ WHO Eastern Mediterranean Region 86 0,1% P " 0,0% wm%
ISL WHO European Region ‘162 0,1% 4 .dﬂo & O,W%J-_‘HO’Q%
ISR WHO European Region | 1298 0,8% 30 ,.LN" 96 1,0% O\ e 0,7%
ITA WHO European Region . 5320 3,5% 127 i‘ 483 a0 = 3:4%
JAM WHO Region Of The Americas 67 0,0% WAL 0.0% DL0,0%
JOR WHO Eastern Mediterranean Region ‘206 0,1% 3 M’ o O,W%J\-’_\‘-’O’Z%
JPN WHO Western Pacific Region . 6484 4,2% 239 e o o e 26%



Country

code WHO Region n % Trend (n) Trend (%)

KAZ WHO European Region 29 0,0% oV ° 0.0% oMo 0.0%
KEN WHO African Region 187 0,1% Y el OJ%MOJ%
KGZ WHO European Region 4 0,0% " 0,0% o= 0,0%
KHM WHO Western Pacific Region 29 0,0% Lo | 0.0% .J..O,O%
KNA WHO Region Of The Americas 2 0,0% P’ 0,0% o8 0,0%

KOR WHO Western Pacific Region f3s7s 2,5% 5 e 1.7% anhe 26%
KWT WHO Eastern Mediterranean Region 231 02% 5 e 14 02% oAy o 19,
LAO WHO Western Pacific Region 12 0,0% FavAY 0,0% @=—e 0,0%
LBN WHO Eastern Mediterranean Region 251 0,2% 4,,6,13 - o,w%MO’g%
LBR WHO African Region 1 0,0% 'e 00% e

LBY WHO Eastern Mediterranean Region 48 0,0% 2 e 2 o u_“_ 0,0%
LKA WHO South-East Asia Region 76 0,0% Y A o '_‘pﬂ' o1
LSO WHO African Region 4 0,0% N 0,0% e® 0,0%

LTU WHO European Region 135 0,1% o AN 0,1% ‘Mﬁ. 0.1%
LUX WHO European Region 15 0.0% oo 0,0% e——e 0,0%
LVA WHO European Region 34 0,0% N 0.0 ‘_TOJ%
MAR WHO Eastern Mediterranean Region 218 01% > @l 0,1% dans® 02%
MDA WHO European Region 6 0,0% R & 0,0% o=t 0,0%

MDG WHO African Region 34 0,0% 1 e 00% s 0%
MEX WHO Region Of The Americas 1033 0.7% e 0,4% auer¥® 08%
MKD WHO European Region 1 0,0% TeAb1 0,0% e—e 0,0%
MLI WHO African Region 15 0,0% 1 4& 2 0,0% @=—— 0,0%
MLT WHO European Region 25 0,0% 1 2 0,0%A-.o,o%
MMR WHO South-East Asia Region 16 0,0% P 0,0% @mmmt 0.0%
MNE WHO European Region 4 0,0% R 4 0,0% e—e 0,0%
MNG WHO Western Pacific Region 30 0,0% a2 0,0% _J__ 0,0%



Country

code WHO Region n % Trend (n) Trend (%)

MOZ WHO African Region 26 0,0% PN o 0.0% e——e 0.0%
MRT WHO African Region 2 0,0% ! 0,0% @ 0,0%
MUS WHO African Region 24 0,0% 1 a0 2 0,0% @ 0,0%
MWI WHO African Region 46 0,0% 1 AaAne 3 00, m__ 00,
MYS WHO Western Pacific Region 871 0,6% 7 T80 02% g ® 0.6%
NAM WHO African Region 14 0,0% J_,A.q 0,0% e=—e 0,0%
NER WHO African Region 9 0,0% 1 AP? 0,0% @=—e 0,0%
NGA WHO African Region 635 0,4% 10 eamtne® 0,3% dM® 0.5%
NIC WHO Region Of The Americas 6 0,0% Sy R
NLD WHO European Region J10ss 13% 77 epm® 124 2% Mg 0,0%
NOR WHO European Region | 684 0,4% 24 apA® 41 0% Yaag 0,37
NPL WHO South-East Asia Region 1234 0.2% > et 22 01% M 0.2%
NZL WHO Western Pacific Region |496 0,3% 17 e - 05% MW\v—e 0,2%
OMN WHO Eastern Mediterranean Region 59 0,0% 2 M\ 2 o \“M_ 0,0%
PAK WHO Eastern Mediterranean Region |1112 0,7% 8 ._4 " o,g%.&' R
PAN WHO Region Of The Americas 16 0,0% 1 o:’ : 0,0% @mm—a 0,0%
PER WHO Region Of The Americas 145 0,1% ey, Ao 01% ;= 0.1%
PHL WHO Western Pacific Region 80 0,1% 1 M 2 0,0% m 0,0%
PNG WHO Western Pacific Region 14 0,0% a2’ 0,0% @mmmmt 0.0%
POL WHO European Region |29 14% 26 """ 0,8% e 1.5%
PRK WHO South-East Asia Region 1 0,0% e 00%e

PRT WHO European Region | 1561 1,0% 15 el 06% aurt™® 1.1%
PRY WHO Region Of The Americas 17 0,0% e AX 0,0% @m——e 0,0%
PSE WHO Eastern Mediterranean Region 57 0,0% 1 M 3 0,0%.A—L0,0%
QAT WHO Eastern Mediterranean Region 53 0,0% 3 aal® ¢ O'W%w o



Country

code WHO Region n % Trend (n) Trend (%)

ROU WHO European Region |461 03% 3 e 0,1% e 0,3%
RUS WHO European Region |723 0,5% 27 ene””’ 09% A__se 0,5%
RWA WHO African Region 9 0,0% Sa s 0,0% e—e 0,0%
SAU WHO Eastern Mediterranean Region 749 0,5% 5 ,ﬂgi’ w o,z%MO'B%
SDN WHO Eastern Mediterranean Region 50 0,0% | damat”’ 0.0% A_LO’O%
SEN WHO African Region 65 0,0% 7 M 2 e EM_. 0.0%
SGP WHO Western Pacific Region 714 0,5% I 79 0.1% ant® 067
SLv WHO Region Of The Americas 2 0,0% WL 0,0% e® 0,0%
SRB WHO European Region |365 0,2% p e o,w%mo’g%
SVK WHO European Region |324 0,2% 19 Ay 13 06% Mg 0,12
SVN WHO European Region 218 01% 9 et 01% oMW 0,1%
SWE WHO European Region | 1654 11% 47 gmpe??® 130 5% Spsve 0,9%
Swz WHO African Region 2 0.0% P’ 0,0% 8 00%
SYR WHO Eastern Mediterranean Region 17 0,0% _1dNer 0,0% o= 0,0%
TCD WHO African Region 7 0,0% T\ 0,0% e=——e 0,0%
TGO WHO African Region 13 0,0% TN’ 00% e——e 0,0%
THA WHO South-East Asia Region |1173 0,8% st 0% @M@ 08%
TUK WHO European Region 1 0,0% e 00% e
TTO WHO Region Of The Americas 53 0,0% 324 PTPAN, 0
TUN WHO Eastern Mediterranean Region |590 0,4% 3A ” 0.1% ani® 0%
TUR WHO European Region |2646 1.,7% w0 ! 08% & 1,1%
TWN WHO Western Pacific Region |2394 1.6% 40 e 18 13% N\ 1,1%
TZA WHO African Region 142 01% D, 01% AP 7%
UGA WHO African Region 119 0,1% 3 anatlP? 4 O,W%woq%
UKR WHO European Region 110 01% sA '’ O'Q%ﬁwon%
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Country

code WHO Region n % Trend (n) Trend (%)
URY WHO Region Of The Americas 80 0,1% LM 6 0,0%AM0,0%
USA WHO Region Of The Americas 20,7% 001 g==®20% 8% e 14.7%
UzB WHO European Region 10 0,0% 1 oAP? 0,0% e=—e 0,0%
. 4 01%
VEN WHO Region Of The Americas 126 01% 2 N0 6 ‘ j 00
VNM WHO Western Pacific Region 223 0,1% 4 oo™ ? 0,1% agAhs® 0.2%
XKX WHO European Region 12 0,0% ] oM ? 0,0% e——=e 0,0%
YEM WHO Eastern Mediterranean Region 30 0,0% 1 M ; 0,0% A A 0,0%
ZAF WHO African Region |1393 09% 8 e ° 0.9% o por® 1:2%
ZMB WHO African Region 27 0,0% 2 WH 1 0,0% @t 0,0%
ZWE WHO African Region 38 0,0% 2 eanac 3 el | 00

Figure S6. 166 contributing countries sorted alphabetically by country code. Total number of publications per

country and in percent of all publications is presented. Trends in publication frequency and annual proportion

are displayed for the entire period 1999-2018.
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