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719'01 77wn2a DY1I'YUN YOWIN NIFNYT YYI DRIY 079101 7¥K NIY 07NN NINTRNN Qxp .07
NIMUOKD'O9 NIDNNA 719'0 NNAIT? ,N7NNN NINTENN DX Y'RA7 NI717Y 7Ny NiIsNnNa
2¥NN DX 'NNY7I NNDI0 NNDY N2aIn [12'0 ,7pwna N7y nnan (Zyprexa) Olanzapine nd

.NNDI0 DY [NAIRNN N7IN 7% 72000

Mw 11 2w yximn X'z nn7n D310V AN NOYNN .0YNN N7NIMA IXYZ7 NNIvR N1dIo
S2nrnn n7nima

2v nooiani (New England Journal of Medicine) "NEJM" 'mapi'n Im'ya nnonisw nTiaya
N[O TP AXIZNNA NMMIYAYN AT DAY D ORXM ,N'TAWA nYOIDIN DY Im)
NI'7120N0 NIYI9NN 7W NP Q10 [IT'R ,D"NN NINTINA '12'YUN ARXIND N1210 71N 7w nnimnAal
UM [IT'NY XN YTNN NaND 7w qon nina 33wy npoosnl oTh YN 072 DINIval 1I0]
722N [12'0N NX '0I7NYT 1Y [IY'yn Nivan'l 0T yn? ,72nuo?n ,(HbA1C) hdi1on nim v
72 NIXIAPa NIdI0 XYY 0'WINT DRIYNL ,NODI0 71N 7w Animnil nM71porm ARIZNnY
TN 1210 NN AN ANMNIEARIZANY [12'00 70 AN 27Iman nyswnn 2va oinan 4nnig
7072 nn7ipo T ARITNNY (12'0N M1 717N IT'R 7w NI'wNN DX D' N7 DIRYNN

.07191 DIoN NN

ni1ol PTSD A wpn

YN'7 AN' ,NIDI0 7W NINNONN DY '2'OXR'YION WWi7d 0'R¥N) PTSD-1 Ix0'T ,'w91 7nT 7w Daxn
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PNTY Nyva INN? DYy N7 a1I0n 0 pgnn 021w (confounders) n17'91y7 [npn nww
D7 .'N2'0 YW D'NDIN K7 X ,N'™71200 I'TIR ARIZNNIENNDI0 NINNSNNT? o' in PTSD/'woa
nia'on PTSD-n n'7a10w 07X 2772 271an 12'090N9 'MIDNYNN 7NN YIX'A N1am 'wip
D{7NNI1 DTX 122 0"NTAYN 0MPNN 0N '7¥1] 0MPNNRN 0NA0¥NY DN ,NNT DY .NIMK
DN WX DA NINY 0wy PTSD "mT Nk NT 'avnl [IXND'TY 07,0171 T'oN
NM7IpoITIRP AXRIZNAN NNODY7 [12'0N1 OTN YN7 ,NIDI0N |IT'R 7V NYSWN71 N1DI0 NINNSNNYT
Nature Reviews 0nna pamy  1%0n2 DannNa P01 XWIn .nNmni
W' 'wo1 PNT7w NNworN naxin ona ,"Circulation™ "JAMA Cardiology" ,"Endocrinology”
D'7910N 7¥X 'VOIAND T NIINN PNT 7 2¥N ,90112 .N1210 NINNONNA ANIYNAN DA T'79N
NINN9NAY 'w91n ax¥nn 2 Wwin 585 nn%ipol g n'7nn v/ °noio 7w nyim nanax oy
DONISI V701 ,NMZIZON TR NNIMNI ARIZNANYT [12'071 NNDI0 7710 ,N™MD0'X 27 N'7NNnY7 |1>'0 M

7 "Circulation" im'va "American Heart Association"-n 7w nTay 1o

N'1172 ARI7NN 7 NN2AIM NINDWI 0YD ,NTINA NI7A YWXR qwNNn 'wol pnTaxn? onia PTSD
7'91192 NYI9NI NRYT 1010 7w 0T'7120N2 NYI9N7 DNAT 717V qWNNN PNT 2XN L[IK'T NNAIT
7Y 12100 NV'Y77 212'Y71 TAD2 1DI0N 1IX' NNAANYT DIIAN L Z1T'0NIR [ININN NWI9N 7w M
NAIANA NN WK AT'0NIZ TYWI9N 7W NI'PNN NP2 NYRa9 .0TN 12102 N7Y'7 DN NRXINDI
NYAI9 L|'"710'K7 NTIAINN DX NN2aNE NDIOE NINYA 7Y 0'a¥N? NIUOIRN NND N'NpeT
.07 72127 NI7nn NN9Y7 [12'0N N71V1 DNNANIM IX ,NN210 NNNA 2N ARXINDI XV 'RN TIPON]

NI7'yo1 0"1'w NN PTSD-n n*7a10n 7xx (functional MRI) n*2a1¥7219 n'nim T ni'1a
NI7'Yol 0'M'IoN DNITRA N NI7'WO DY ,N'¥2AI71 NIYAY TIA'WA DNIYRY DNITRA N'Ninn
n'Nin NI7'woa nyion LS8N 0MITR 2 MIwpnn %Y NIvswn |1 0INK DNITXA NNNSIN
DUI'Y 0yl S%Anmni nM7IpontTIE AXIZANY Naam (12'0a MIYPd NIXKIN AR DNITKA
,NI'Y  NMIIVIRD D'AXYN NDYN ¢ IT'R2 YD1 "70TRIIE P720TR DRIMIINN NYWI9N]
oy PTSD oy 0'wa 7¥X M2am 0T YN7 NN ANXIN D901 ATy S9nphT Dunn nwloni
NXXYINDI DT YN'7 AN' NINNONNT7 N [12'07 D'RNNYW X¥NN ,NN2AIN DAYV N'ONO5N'0 NIV
DY NP7T DINN NINY Ankan opnn 20 2w artax-xon 80T o1 2% nitnnY? on
-n 072100 n7X 7¥R naam IFNg-1 interleukin 6 (IL-6) ,interleukin 1b nnaiT (na'710'y)
INID ,NAZITIEN NAZINRITIRD NIN902 NIINNXD DIYA NNwyn NN nimay .PTSD?
D'a¥N 7¢ NINNSNNA Q11ynl 27 NI7Nni NN2I07 IUDIR ND 'MPYT A¥NY Ny N1Ixa
MP77 2¥N YU NINNONA DY [10'NN N2V NMRIVIND NDWNN [IT'KA nwaow Kyt 516204
DT YN7 ON' ,NDI07 AT 2¥N |2 'N2'0 Wi DI'pa nin PTSD oy 0'wax 7¥x nDww ,1nd

.0TN *7221 N7 ARITNNI

DTA DanIwa nion LBane nirwnph? Ao ann N> pnT 2w axvn npvT? qonma
IN NY9INY [12'0n NN2aNY7 DM 0910, 711727 Ni7'a0a nyiont 136586qmwn %4 (nmT917017)
.07 221 27 NI7NNY7 |1>'02 DN ARXINDI MNP NIDI02 NNNNN

197 (DTN Y72 91T 7'7N) NIMR 'RN TIRON 7w AXIWA DY ,NIKNA 0'w 475 2apa apnn
vascular cell adhesion molecule 1 X710 1270 1022 N2y AaxN PTSD ninnosnin nnxi
D'V MW 7w (NINNSONN 12211) NAI7IMT'9IN9a 21y AT j1an .57 PTSD ninnonn 1nkY
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ninnonn? PTSD 2 'na'o ©wjiz 07w N1yva NIdNIN OTX 122 NRIY NIRNANA NITAY 00"
.07 221 27 Ni7nni 0T yn? AN ,NDI0

:NNAIT? .NN902 1NONISYW NIT'7AX-N0NI NITAY 190N T NIo? PTSD 1 wwpn
148,926 n77>w omjppnn 5 7w nr'ar-nun 2016 nawa mono (anti :70%) 1mani Vancamfort
NINQXY XXN) .N7'Npnn 0791010 W 021N D'TOWIRN 071N 0770 Apnnn N*oI7IX .0'PTA)
NIYIXRN P12 'ani Scherrer .8n1d10 2w ninbwa 1.5 19 9w ronr 13102 oD ANt PTSD v
1.33 n'n PTSD oy n'wak 7¥x 'on'n 12'0n .2"NIXA XaX 'R¥I' 5,654 7w nvo17318a ndio 7w

89902% npn nwvawd

D' 'vn o'k¥ann KSR nhan ' 2y n'Mo'w niNoo NO'Ypo nyxann nTvin AT Ix?
:NLN D'VII9N

PTSD nyoswn 7w nd>wn nnwya 07102 ,nd1o 127 PTSD 2 wwpn nX 112 ojpnn 17
NN ENN N DN 6 IR Enn a0 gnn 9 07X NN .NNDI0T 'RNXY X1In DI
210 771> ,0"1YN DIPNAN VNS YT TV 2PY 1N D' X7 TNXR NN W n1annl 0Mann

.1 1900 n7202 D'oON D'R¥xnNNI confounders-7 (PN ,NENIY NTOIPIRD ENNN

nx n7yn PTSD-w ixan onpnn 5 .nd1o 2% PTSD 2 awpn X Npn 02NN opnn 6
2V niynaxn IR pnn 7 nikxim 1.5 - 1.1 2 yan 0"13'o on' oy ,N1210 NINNSNNYT [12'0N
D17Nn 3 ,07x 11Mn .2.31 2% 1.06 |'2 nivan nivswin oy ,N12107 X2 DA Xin PTSD-w 1>
7¥ D' NI TN Ennn L,n'onY (O [1'0 DY DIZNNN 2N .N'0N7T7 11 (1210 '7V1) 1IN0
X77 0w 44,9741 PTSD oy n'wa 4,765 77 pnnn 2015 miwa waw ani Roberts
1.12-) 1.3 n'n oxnmn 12'on on' .PTSD oy 17X 2172 n12107 "Nk niaa [1>'o xyna ,PTSD
97 0'MIvON'o 7-6-1 n'mivon'o 5-4-1 PTSD ny n'wax 7¥x ,(Cl 1.13-1.56) 1.33-1 (Cl 1.5
NITAN NISNNA WiN'y ,0''n NIX '1"'9xn ,(Body Mass Index) BMI ,y1a? nnxnn nyDSM-IV
nnio nysinY? (hazardratio; HR) j12'0 Aanxn IR 7NN 79 AT'7IR-NON .TIVI [IRD'T

.(C10.89 -2.28) 1.43 v

DNINDWY 021 [IND'T YW D'I'MONY IXIN NIT'7IN-NVNAI 020790 0PN 1901 ,q01]
5570m7310 NN9Y7 [12'02 0w ,PTSD-n 02100 N8 7¥X 71T

NniM2igon' T NiNni 0T yn'? a0t

NIN2N NI7NNa |IT NT 7792

,'NiN yaw? [13'on nX n7ynw niaa (Chronic) 1md o1 yn'? - (Hypertension) ot yn'? ane .1
:DINX 0T "701 27 nnn

7¢ p'wa n'mwno nnton Ik NNy - (Coronary Artery Disease ,CAD) n'5 a7 n'nn .2
IX (Angina pectoris) nTn NpIvn? 722mw nn ,2%0 1YWY DT 090NN 0N DIV
;(Myocardial Infarction, Ml ,2%7 qpnin) 270 7w Dok

a7y nin? oTn nnmn nyao (Cerebro-Vascular Accident, CVA/Stroke) — 'nin yaw .3
;('7mMN yaw) om'T IR ('Ad0'X Yaw) 1y nn'on
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[12'0N 'MNIA AWKRD ,NNKRI NNK 70 7Y waTa Nninnn 7w NRT nxIap? ont'na NiTn 7w N1 77N
.D'99IN NNT N¥IAj72 NI7NNY

vy - Doty nitnn

2521 272 niaion ninn 7w axiap |0 (0T 71 2% ,Cardio-Vascular) nim7izonrmp niznn

12OX) D71VN 'aNN2 ARIZNNIE DNINNY NI7'2mn NIR'oN NNKXK XN NINN 7W NRT XA .0

| ) [
.(m%71yn nixMan

nninn ,2022 nmw? ;1 (Institute for Health Metrics and Evaluation) "IHME"-n '9%
NN No1dN 2y ¥x woa 100,000 5% 73.6 2 1wa TR 971 2% nzimn nnqigon Ty
nNIMNN .no9N'~ NNt wol 100,000 757 432.3-7 (Asia Pacific) upwin onzikn-n'ox NITRA

.2022-7 1990 n1awn 2 34.9%-2 nnno 0T 721 2% Ni7nnn n'7a17an

NIM7ION TR NI7NNY [12'0 '

101N ,NITINA X7 NAUTN 02120 72 ,NWAIN 1A D21anl 0N 0T 221 27 ninn? jip'on M1
TIOMX L[IY'Y  NIMUKD'0D NISNNI D'T'RINVO NNAIT NISINNI 00 WIN'Y N9 NI7'YO
770 ,niMMD niriaxon ni7nn Lo .N1'Y NIYI9N IX NPO0oN X7 M1'W  NnTam 72InnYR

.N'72 NI7Nni DT YN7 AN ,NI0 ,NINYn

SYNYUNTTN [9IXA 120N 1'R 0T Y221 27 ni7nn 2% PTSD 2 win

N'ONON'ON NAXYN NDWNAN 7Y NIO'I 10INT N |2 ,0NA7 217V 'wo1 pnT 77D 91K
Hypothalamic—Pituitary—) n*7'>n nanir - nimn nner - om2n19'0 v 7w1 (Sympathetic)
,0T YN7 AN NINN9ONA N17200 Nip'™ NIysInY? ona? o' 178 0w 7172(Adrenal ,HPA
215'0) 747 nimakn 7w 7 TIigon N 0T D nixidNA L, BIRnw TN YW 270 e vy
J1.78np1 r1Tivn (Cytokines) n'pioty 7w ¥ nirov 21vow ,('Mwivn '7nNa N¥RNY? DNy

802%0 1w puixl °*niMTn 2¥p NI19na Naam (13'07 0Na? 7D'w nn

,012171"2 0112220 NIYXANRA 1IN 7V 1j7'ya 0'00I1AN D'7TiMI NININ 7W NgI7n My 1019 91X
.o"nnnnni (attention) awp v ,0"a171>'09

NIMIRN2 NIWYOWUNT7 MW 070,077 DITTMNN NIYY L JIND'T D770 0A1712'09 011N

NN 1'20N7 D'71D'W DM ,0T Y731 27 NI7NNY NP NN NN0Y7 YW [IND'T NIy

YN? AN'7 AN DN NN01 270 2 DR AT N0V NI'YYD NNaaN 7710 Nt Wpn
81

.07

JWY) Dning nnonnn Ik vy 0770 PTSD-1 nnix1o%? oniwpn 0 nianann 0liamn
,NI0] 'R ,NATN ,N191IA NI7'YD IND NY'IN NIFALIVOXA NIDNIYA YoIN (721K ,0'0 ,72INP7X
[158283imon 219107 Niy'Na T [21,0M1°T0 0'RI9T 071910
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"IT9 78X (somatic) nnon nXI7nna N2y ANk ,PTSD apna niraminn ,jmi70 nant 'sinos
XN NN 84npan n¥iap nnivy yxinna NINMA NV YW AN 20 19010 7Y N avn
0'01 7y ."aw "9 1172 nninni (telomeres) nni?0 NPT T ,N*7120N0 NIMoNA Ny
DATIN "awn 17192 .CRP n71h 7M1 n'71:200n0 Mimon? Da NIXNWN 1511 NIFRIDIN NI TAN

JD'72:m0nn namona niz77 (Cl 0.54-11.9) 2.85 '© niaan 'ip'o

,NN'Y1 NI'VaI NNRISN'ON NN1A ,27 NI7NN ,NI2I0 NIY'YA 00712 0'7TaN NNNOoN ,INYN |2
2.85 '@ n1aan '12'o 7y 1yraxn NN NI L 'pn n'kw CRP-7 noon nxi7nni o™'w ni'va
YN T NXIAPA 1.6 '9 MNP 0N ' DNIMNN NIV D RYN .NY21201n0 Mimona nip'?t
7 X7 NI2a [12'0 NXIAR DN AWN MITOW D 7V 1YRXN ANNNn NIRXIN .NNPaN NXAp nniyv?
DT YN7 2N' ,N1210 ,|VN0 ,A7 NI7NN N771DN NI91A NRIZNANY DA X7X ,NMUVKRD'09 NRIZNNY
NINNON DN7Y NIY'A9N .0N'MMY 7 178N DDA ANIMN IY'Y7 ASivnl N'71I201n NIoni
niwp PTSD-7 nm'xnnn niiannw 720w 13w o ,0mni701 CPR ona ,0ma17ran 012 Da

DN NI NN QY 910 'Nnn D N

DT yYn? Wnt

ymnm

Disability-) nipan niaw 190n nx n'n niaa *2100'o o1 yn? ,2022 mwy o1 "IHME"-n 9%
oy ,NIM2Izon T Ni7nn? on'y NI nnan 7% nimpimnn (Adjusted Life Year ,DALYs
.0721vn 'an1a niwoa 100,000 757 oy 2,564.9

N21ND 0T YN7 IN' 7 (9122 NRIYA NIDIYNA |2 70120 'ON'I DMDIAN D'D'70NN) NAIT'OIN9N
NIDIN ,NP'0A ,0"NIANINNT D'NIA0 D'NIIA 2 NN (70012 NIZIVD) NIYPRIVI'K]
D'AXVN DDl 0T *7221 270 N> NN 2710 ,0M2'K NIdYN 1901 |1 |21, NIMamIIn
212 198 02122002 [IT'R 10IN .'™7NN2 DN 0T 721 010N DN 90 8Snoann
DT YN7 2N AXRXIND N2AR PI7 DNA7 717V ,07w1 12'R DX WK ,DT YN7 N NINNONNY
(Cardio-o™2ipoirTjp o'xxin'2t (Hypertension-Mediated Organ Damage ,HMOD)
.0"7"9w Vascular)

22 ni7nn 27 NinNnY% 712107 12T 7w 191021 01IW 0MARY pra? onat 71y qwimn o1 yn'? e
DMA'RN NN NI7NN 7w M71vn 7017 oUNIvAwn oMYA NN YK D' NNt Nima 0T
DAY N7X DMK 0T Y7221 0''YA NN NN ,A%0 DR 09710 N2 0T YN'7n 0'wanan

.N1I2AN DTN YN'71 0'YaIN DY TIRONI DN DY I'Y

nT yn? 'n'? PTSD j'a wwpn

yn? "' 2% PTSD 2 2w nw' D R¥na 07 yn? a7 PTSD 2 hwpn NX nNAw opnna
JNIY NIANTA TN YUK 0T

30,3223 2172 071 yn? AN PTSD 2w oaTin 2009 mawn "ani Cohen 7w nn 27nna
72w AN ninw nrkxnl PTSD oy 17x 7¥x .(OR=1.6-2.9) |00"29XI 71'va INT'WW DAl D'W)
86ATINI IND'T ,NINWAN , 001 WIN'Y 71NN WIn'Y L |IW'Y
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NI7NN1 0T yN7 N7 ni2a 13'02 1Ix¥n1 PTSD oy nnaix hwx 178w 2011 nawa nxan Coughlin
879951 nimipon T

7¥N DT YN7 2N' X¥NI NMOUKRD0D NROINT 19Y D'RPINK D'7''N 7V |V *2'VPO0NLVY 7NN
oy 17RY RN nnn (0770 98) PTSD X747 19x nniy? (n*7'n 88) PTSD oy nnaixw 17x
PTSD *2in .PTSD x%77 n7x7 nxnwna o1 yn? AN NnN97 85%-77%-2 niaa j1p'oa ir'n PTSD
,PTSD ny p1anaixnn 7x¥x n'90d> qon'ym 133.8 :yxinn '2100'0 DT YN7 "apy DI IXIN
N'0> 0N 87.6 :yximn 100X T 0T YN? .PTSD X797 17X 7¥X n'205 qun'r'n 122.3 nniy?
PTSD 2 2na vy Ixani N'0oruuo D'7nainm I'n N7X 0'77an .N'90d Yun'7'm 78.6 nniy?
niw1on nTIN (73.1 nniy? 78.9) PTSD-n 072100 78X "NIF N2 0D 917N DA .0T yn'7 "1N'Y
88 PTSD oy 0'7'"nn NXIAPA NP DINDY I'N ATINY DNIYEn

an' N77D0 n*72120n namon nyoinl PTSD 2 awiz 0aTin ,2015 niwn N Tox n1'zoa
S5ona0mia Im'ww 0N ¥R 0T ynY

Nurses Health -n 7nn naona 0w 22 Ywna no'wi 47,514 775w a'uopoonvl apyn 1pnn
(Cl1)HR=1.2 ;PTSD %w nx1monn 190ona ni7nd PTSD -1 07T yn? "0 2w k¥n ,Study I
nni? ,0omon 3-1 oy (Cl 1.06-1.18) HR=1.04 ,021mon 6 oy o'wa 7¥x 1.12-1.30
[IND'T *Tam 719'01 AN ninwn v Nt .PTSD 1mon X747 n'wia (Cl 1.00-1.09) HR=1.04
AW oind 1IN 2020 mawn nxna Ewpn 1w (nnknna) 21%-1 30%-7 DURINK 1IN YUK
2007 yn? "an'? oad PTSD 1w v

STomnxn 190na PTSD-1 0T yn'? "0 2 Wi N Ddon 2018 miwn nkn

NONX NMIWYT Dmi v oA i PTSD D navy 2022 niwa nnonisw N'Mo'y Nndon N1'j7o
.2219%> niYnnn nnimni 27 niznni 0T yn? Nt ,n0d10 7710 nirziaon nitnn v

N2V NNwY1 DdINn 16-2 ,0Mpnn 18 NP0l ,nTYIN 112y NYXIAY N'MU'YN NNS0N N1'70]
.93-108n1 yn'7 AN 'Nnxy X230 01 PTSD v

A28 0D pnn 16 1Mn

PTSD x%7 196-1 PTSD ny nniwn o'7'n 50 |naw (Case-Control) napa njpzn 2jnn
(DSM-IV n1muonp 'o 2y 7m™) PTSD Dy 178 2272 NP N2 0D 0T YN'7 AN'7 12'0N D Rxn
1122 [12'0 7v20 2T At pnn L (adjusted OR=1.69; Cl 0.91-6.36) PTSD x4%7 1787 nxnwna

S UhY)

q2am 12'07 WNwpd PTSD 7y mnaTny 9495104106107 Cross-Sectional) nn mjznn 5 1xxna
D"'OMMT ,D'MIIPKR-I'YI0O DINWN L,V NI7NN? anxNn X7 02,07 yn? ON' NIN'e?
X¥n %Tnx Apnn LIk 0 Enn 5 imn .0'onY 111 130 *7u2) 11T DNENARR 7 .0 NNl
PTSD x%7 17%%7 nxinwina 2.03 '9 niaa n'n ,PTSD oy n'wax 2172 0T yn'? N7 '1D'on D
YN'7 AN7 AN niaa 12'07 wp a'n PTSD o x¥n 1% nx apnn .(OR=2.03; Cl 1.27- 4.82)
1172 (RR[Relative Risk]=1.41, Cl 1.21-1.65) ,Tnx> 01271 DINY D'9SNNWN 1172 0T
X¥m ,°*nman nixaxa qp'n ann pgnna .01 aipal (RR=1.33, Cl 1.09-1.63) nninw
NENAM NIXa X7 8,07 yN? N7 AN o'k ovinto? Niwp o L Ik X' ,PTSD »
1772 WnX 7nna .(adjusted OR=1.11; C1 0.97, 1.28; OR=1.13; C1 0.97-1.31) n'vo'vvo
adjusted ) 0T yn? "N n'0o'VLVO YR A K7 7N PTSD o x¥na,'%660 22 2un omMan
adjusted ) n'vo'vvo NnnamM NI VWP X¥n X' PTSD-1 (OR=1.2; CI 0.95-1.51
D1IMoup X77) PTSD » x¥n %7qon aznn .njpan nyiag nniv? (OR=1.3; ClI 1.03-1.70
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DXNIN) DT YN7 N7 DMaam 0vin'o7 (N'Vo'VVO PNaM) YR NN L(DMTAN D'NINAN
.(OR =1.06; Cl 1.05-1.08) (n'n1i7x1'¥I0 D1"'ORNYT

NINN9NNY 1aain [12'0? PTSD 12 wwi 2y ntyrayn %6-103.105108() ongitudinal) 97ix mynn 10
,D"INX 0'NIIA ,"7975-'"MNaN ax¥n LYY NI7Nn 1Ind D'NYNY AnxNn NXY 0a ,07 yn? Ny
N'oN7 N 1P'o oy 4 ,n'n7 M D' YD IMIT DNENNNN 6 .0"NIANINNE DY9NANT

.N'0N NDWN NYXIA X7 ,TA72 %P DI00NS 7w, TAK 7nnal

[0 ,PTSD *21n 2072 071 YN? "' ninnonn? 79% 1V 57%-2 12am [13'0 7y 0'yaxn ngnnn
.mxnn (1.95-1.64 :Cl) 1.79-1 (2.18-1.14 CI) 1.57 ;HR 97 |n1 OR 9%

,0"012 ,0D"NININNI 0'N2N0) TINA DAL DAY D'MIIAN DARXIND DN 0T yn? e
.(Tiy1 n't>nn 0'axyn Ndvn 0T Y7127 ,0'0n v 0" imnin

,(PIXI Do ,7NPIRA M9m win'y L iw'y) onnind win'y 2% PTSD 1 qwp xym
719'0 ,02mM |'n 'oN' ,NOX'T ,NI91A NI7'YD) Ny NIMdINA (NIDIvn) engagement noin
1582838191 19107 niITRx'NA 17WDI (TO 'RIDN

Cl1 1.58 -) 1.79 7w o7 yn7? "n' nyoinY? (hazard ratio; HR) 1>'0 anxan n'7ax-xvnn
.(2.04

(n'noo'x 17 n'7nn) n*7''1D A% Nn'nn

v
270 A7 Nath MmNt ¥xnn 0T 090NN ,0'7'"70N 0Y7IYA NYAISN n7Nn

,0'miv 1w 'N77T1 axn (Atherosclerosis) o'y nwI0 Xin N0 n7NNY% ME'vn DN
(Plaque) mwnu 12N DXl 07 Ivn NIR9T 7V DavXn DX DN [T L,7N0071D
MY DOVIRT N2AIN [12'071 270 MW7 DTN NPOOKA NTA'7 ,0711YN NNX'NYT NNAIA IT NN2VXD

A

NNIY NIATA VIS DY72'722N DY 7702 DYPIYD NNX'DT7 NN NFMYIL — NY7'9D 7NN
NTN NZIVNY NNIIAN ,NRM IX N'R7N nn'on 7721 1%%7 DTn NposoNa AT MY NNfnal
I7'ox1 27 Njr'90 'X ,(Myocardial Infarction, Ml ,27 qpnin) 270 7w nuix ,(Angina pectoris)

L NINND NN

(CVDs) o7 *72127 ni7nn ("World Health Organization ,WHQ") m71yn nix"an X 'o 7y
- LI7R NN 7N )INn .Mwa nim Ay 1 17.9-% nirkdnkg 071y 7'amn nimn 0l N
D770 27 n7nnn an% 0van YwK 'Nim yawi 27 'opnnn o' 85%

NTAY L0710 a0 Nin g 17 7.4-5 9w pann anta 'Y 2% nnn ,2019 mwa
JM71V0 ANIMNN 7Y 27 NMIynunn nysSYnn DX nYNnNnn

nupinn (DALY's) nixan niaw 1oon oy nn'*n N'Mdo'X 17 n7nn ' ,2022 niwa xxn IHME-n
Diw91 100,000 257 opn 2,275.9 ny 071va "Nia nnan 717
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n'7"7 a7 n'tnni PTSD j'a wwpn

, 0NN 16 NPo1 n'Mdo'x 17 n7nn? PTSD 2 2wizn NX naNaw N'MO'wn NNS0N N0

95,96,106,109,118~(2 39210) N'M>0'X 27 N7Nn 1217 '’nxY DR PTSD 7w nyoswnn npTa1 0o
127

PTSD oy nnaixkw 198 D xxnm ,(835,197) nmniwn ni'n 7w 2172 190n pT1aw pnna
17 n7nn) nmMdo'x 17 n7nn%? "aam ip'oa 1 LICD-9, ICD-10 iMooy 97 ,(144,151)
,IMD0'X 27 N7NNY7 [12'0 'MIA L7327 NIMRNN VI Dy (270 1MW DVIXR ,NA'Y' K7 DRIVD DY
niva HR) 0'moa IX 72INR782 NI NIMORD'09 NIYI9N , NN N2 27N N NInwn
,9011 A7nn .1%9(684,053) PTSD ~4Y7 17 nniv? ,(niuT X7w 95% Cl oy ,1.95 Tv 1.21 v
N7NN7 AN NIAA [12'0 AR 201V 2100 NNIRIV DYI NDIN1 NO1dN DY N'NN MITRA D'Y] PTaY
oxnm) PTSD x%77 19x nnwY% (DSM-IV 9% ninaikw) PTSD minax oy 172 n'9'o
D'XPINX 07N 20pa nn 24(0R=2.29; Cl 1.06-4.15) (lw'vi A [IND'T ,n'oMainTY
PTSD x77 19x% nniy? (100) PTSD-7 nmdo'x 27 n7nn 2 "W R¥n X7 (2,732) oniwn
1%adjusted OR=1.0; Cl 0.41-2.42) (2632) mi'ann [Ix>'T ny19n Ix (PCL-S oy 1nnaix)
"NCS-R"-n1 (National Survey of American Life) "NSAL"-n qimn n21m1 n'po Jjznna
n'n (DSM-IV aimonp 'o%) PTSD » x¥n ,(National Comorbidity Survey Replication)
N127N NTOI7DINA N1 NINWN NTOI7IINA [N ,27 N7NNY "Miynwn 91X NI D122 [1D'07 NIWp
RR=3.28; Cl 2.35-4.58-1 noninwa RR=2.4; Cl 1.51-3.8) nimian JInn 'R kN
DTN, NI Y2 [12'02 10 (1IN2IK 'R V9 X7) PTSD ny 178 ' it Nk jznna . '%(onata
-I'¥Y1I0 D1''ORN7 NNXNN NYXI) (N'VO'VVO NIYNYN NN'N X7) N''7D 17 N7nn NNS7 N7
DY DNIT7'2 120 17aInY 17X D Kxna ,MMqon apnna L197(OR=1.04; CI 1.0-1.07 o'o7amnT
17 n7nn NN97 (N'Vo'VLO pNamM) Naam (1o oy I'n (DSM-IV 1Mo 9%) (80) PTSD
.(80) PTSD %7 1'7x nniy? (adjusted OR=3.8 Cl 1.62-8.94) n'2*7>

n7nnY? prn x2m o1 Xin PTSD-w ixdn1,0mapy Tikn 11 199.112-11844 3 qpnn 8-n o'xynn
mAniwn 50-1 N'ndo'™R 2% N7nn? AN na 2'o X¥na M21ikn mpnnn TNk .NMmMdo'N 2
7712 "N apnn .(adjusted RR=1.56; ClI 1.34-3.14) PTSD x77 196 nniy? PTSD ny xay
Dy DINaIRN 1586-2 NnMdo'X 27 7NN ANt N 12'o k¥l 11.9/nmiIxnn 10X *TIY 2172
.(adjusted OR=2.4; Cl 1.8-3.2) PTSD x%77 12,124 nnw4 (PCL "1"mu1y 0'oa 2v) PTSD
PTSD x%77 56,694 nniy? (PCL-S jimunjp '97 nanaixkn) PTSD oy xax mniwn 3,331 211
no'wna .(adjusted OR=0.49; Cl 0.16-1.53) n'7*5 27 n7nn% N M o'o xyma 113
1780 nniy? (ICD-9, ICD-10 1mounp 9% ninnaixn) (129,510) PTSD oy xaxnn nnaniwn
adjusted HR=1.15; CI 1.1-) n'mdo'x 17 n7nn% niaa ‘o xxm (259,020) PTSD x7%
a2 n7nn? "N n@a oo Kyma L'%axnn nnnivn o'wa pTaw qon apnna J'18(1.19
265,846 nniy? (ICD-9, ICD-10 imuony '97 nianaixkn) PTSD oy o'wa 132,923-2 n'do'x
N'MOD0'X 27 N7nn? ANIF niaa 1>'o k¥m , D .(unadjusted HR=1.44; Cl 1.38-1.5) PTSD x77
X77 34,177 nniy7? (PCL o '97 nanaixn) PTSD oy 11.9/omixnn jiox '*Miw 5,147-2
I'an .""7(o'wia HR=1.68; Cl 1.33-2.12]-1 0" adjusted HR=1.62; Cl 1.34-1.96) PTSD
220-2 N7 27 n7nn YW AN NIaa (12'0 X¥N1 ,0X1011 NNN7NY INNYY D'RPINRN 07NN
029NN NnXNN nyxia) PTSD 77 320 nniy? PTSD oy (nTnyn 722 022 0'aikn) 0'7''n
x¥n "8pxavmia omnizn v qon Apnna M4(Cl nuT X7 ,RR=1.9) n"niananni nrotamT
OR=2.5;) PTSD x%7 425 nniy? ,PTSD oy n0'*7"'n 137-2 n'nd0'X 27 n'7nn7 WNI' N [12'o
INIT 27 NP'90 'KI NRIVN ,270 1MW DOIX (12D N'7'70 27 n7nn 7w piw naio .(Cl 1.5-4 4]
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In>) 95.100,106,119-123nypnn 8 Tiva oa md , 197 1"%nm>o'x 2% n7nn DA INFTY DMzNnnn 2-2
Cl1 0.4-) 1.1 2 nno oy PTSD oy i nnna nivansn 7o nnaTn mw' ,N'MdO'X 17 N7nna
D'TOYINN TNX 7NN QNN pnn 1w 170 1w nuik 7w OR-7 (Cl 5.47-5.72) 5.6-7 (3.5]
233" pxa ST nity X771k ST ni'ty Dy 270 1MW DUINY INIT 1N [12'0 D'ATAWI L|91T KXI' AN

36% "2 7w "aam 1p'o wr PTSD oy n'wax? ' paTin 178 DMznn 7Y nNwyaY nT'7I8-X0Na
JNIY NI'0'7AR NIV'YWIA DINWN NIDAYN DY N'MMDO'R 17 n7nn nno? 130%-7

.(C10.14-12.70) 1.36 7w n'''1> 27 n'7nn nyoia? (HR) [1>'0 anx1a nT'7ax-xuvnn

'nin yaw
v

nMIkNS ny19on 7w axn xin (Cerebro-Vascular Accident, CVA/Stroke) 'nin yaw/vin'x
.01IY 0112102 NIIY NI2'0 *T' 7V DIA'N7 n710'0 N7 0N NPOOKA NNl

DT IX (Ischemic stroke ,'n>0'X yaw) 1y nn'on :NXXINN 'S 7V ,0'10 W7 210N 'NiN yaw
.(Hemorrhagic stroke ,'axamn yaw)

N"IT2 .071y2 N"awn NIMN N2'0 KIN 'Nin yaw 2022 niwn mM71yn NIXNAN AR 79 yTn 97
qImn TR NWdILN"IT? MmTpw 0awn 17 719002 50% 7w a2y anvn D XNl 2022 niwa ky'y
70% v 7y nnoxa 2019-%7 1990 a2 .1"'n 17nn2a 'nin yawa Ni7N7 '9Y D'WIR YR
Yaw 7w n770n ninbwa 102% ,'nim yaw? nawn nnimna 43% ,wTN 'Nin yaw NIyl

{(DALY) nuwa nitman niiw nidd a1 143% 7w a2 (vim Ik wn) 'nin

NI7NN% NINDWYA NIA'ON I'N MDO'R Yaw! '‘nim-in om'T ,2022 mwy 11 IHME-n 9%
['2 vaw 727 nimpinnn (DALYS) nid1 ninw 1900 oy ,N'MO0'X 27 N7NN INKR ,NIMYTIROIN TR
™2 wo1 100,000 757 nnjpn 11,342.6-7 n'ox ninTa wo1 100,000 257 o 5,881.0

.N'OR

'nin yYavw? PTSD j'a wwpn

N1IN21 0702 ,0Mpnn 17 Npoa 'nin yaw'? PTSD j'a awpn nX nanaw Nanna NiN9o N1'jroa
mpnn 8 ,97:100.124-12994 % pnn 8 noimn .'nin yaw '121% 'Nnxy 01 PTSD 2w nyswnn
132105 case-control Nnni 95.104.106,107,110,119,130,131 1y

odds ) OR ,(hazard ratio) HR-2 wim'w 1 2y 7™ 'nin yaw 72y PTSD 2w nyswinn nio
mpnn 8-a (Cl 1.59-2.64) 2.04-7 (Cl 0.95-1.38) 1.15 |2 whonni (risk ratio) RR-I (ratio
NN yaw'? X2 01 Rin PTSD-w 27 02iom 17X IR Nznna 0R¥ANN RN

nioa awinl RR-1 OR ,HR-a wim'w 1 2y 7121 NN mpnna 'nim yaw 7y PTSD 7w nyswinn
Yaw? [12'on nX n7wn PTSD D ixxn 4 % nn pnn 12 .(Cl 0.2-16.55) 4.28-7 0.7 "2 v
ntva |naix) PTSD x%7 2,632-1 PTSD oy o'k mx xax "nivn 100 pTaw agnna .'nin
,(adjusted OR=4.28; CI 1.11-16.55) 'nin yaw 771> ni7nn 2w nrr niaa 12'o xxn ,(PCL-S
150N ,NN'WN N2 DN7Y NN'N7 2x¥n ,0"'N NIIX ,0"9MINT-I'YI0 D'1"'9XN7 NNXNN NYXI
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X77 1,202-1 PTSD oy nanaikn 212 pT1aw qon 1pznnma .'""%0prna mayw nnmixon 'wine
MIYNYN |9IXA 'Nin yaw'? [1>'on NX 1aan ,(DSM-IV n1muonp ooian) PTSD » xxm ,PTSD
[IX'T IX PTSD qwn ,nwn ' ,72%7 nnxnn vix'a 'nx7? (adjusted OR=2; Cl 1.1-3.8)
130pupa nitn Ik maam 2InnYR ntNY At qun L vy 0T YN AN, NIdI0 ,0MNN 7N
1MV ooian) PTSD ny o'z Nk DINWI D272 'NiM yaw NINNSNNY [12'0 7Taw 17NN
RR=2.42; Cl 1.3-4.51-1 adjusted RR=2.79; Cl 1.49-5.26) |'a1 727 nmxnn oy (DSM-IV
v 71N1) PTSD ny 132,293 ,|nn ;xa¥ nNniwn ,0'w1 398,769 npw 1jpnn 1% (anknna
M ,72%7 nnxnn oy (adjusted HR=1.64; CI 1.43-1.86) naam yaw ji>'o n'ath ,(PCL-S 1
NLI7A 7¥ NI7'YD NN IX N NNAITD NIMMPITIRN'Y NIYI9N ,72IND7X1 0'01 NIN L,yaw? [1D'o
OPIVOIND AXIN) YTM VIV 7wW2 N'0N NDIWNN KRXIN DT NN .0NIR 19001 ,0NNN
1,527 |2 DA .'nin Yaw? [1'on X 110 PTSD-w IN¥n NN n7nn 4 NNt nnivY? .128(oma
PTSD 1naixna 'nim yaw? anir ima 1o xxn1 ,PTSD 877 1,468-1 PTSD ny 54 775w n'wax
nnxnn vixa X7 (adjusted OR=0.89; Cl 0.85-0.94) (ninax% jmunpn and X7)

107proMamT-1'¥10 0'''ONRNY

.(C10.998-2.65) 1.63 7w 'nin yaw nysin7 (HR) [1'o0 anx1n n'7ax-xLVNN

D"AN'NINA'D

ymn
D171 13'7 .D'UYI9N D''NIAL DINY DPANXI NITOINAN ,NIND XD NINON X' NPATRMINA'D

NIMN NI'wa NY1on L(NIFTVOXRIRD) 71N NYINN ,NX'?'N DY DY |I'Y'R NINg 0'n'y?

133134 manin INo' T NI9tYa
D"IND DQARd NIMIXR °7910nn NPT '9 %Y 1aNa 00IAn ,NMAYNMINA'D 7w '7pn [INAND
,INT DY TN .AI710N1IR0N NTYWA "NAIN" NMonn 271 ,N117N2 '011MIT AXdN 2N .0'VYIONI
2A¥N1 NIYI9NI "A'0NAIR 10 WK AN ,N1'YA NIYI9N NIy 2y DA D'NITA 0 0'7IN
'YNN NINON ,NINAM 113 NINNX NI7NN DA IX¥N7 [N NA7RMNAD7 "TINY 11'R 0T 2¥N .NNN
I'MNI7NN j'Ya [N2ARNN XONA (1T [N ,NIMUKD'09 NIZNNIE N1INDN NI9Y'YA NIINON , TN
NNI90'T NYINN 17X D'2'N0NY7 N9IV¥N D'N'Y? NI NIMND NiNnY nnima .791onn v
135- 41w wimnn 1701 DRYIMNN DIARdN 7V WaTa ,NNXY 27NN NN X'y (N1IIKD'T)
nimonnn #7Nd1 NPI7NNa A'AYN NINONd NOSM1 NNy oY ,nnrmnae (189
D"MAU70IM'X ,D"INPITIN DYPZN 7V NYRaxn N'OTYN NNS0NY NINNY 7)) .NI'0NIoIN'ooN
n7nnn INax? oamonpn o 418 1 mamon v amamoa 77n ofrunn otz
D'MIIN NNINS ATMNAI D'OYISNN D'ANDN 7W DNNIN NDYA 7V ,NIYKIAI WXL ,D'001NN
D'2'NONI WK 'KRD ,|UQ 'AND L[IND'T ,NIS"Y ,NIYIN NIRY NI'Y - DINXKD DADINN
7 D1IMLVME DA D'RIN NATRMINAPA DRI DRNAINND 07N DMWY PR 44nrmaronaip
D7 D'TTA TY'NA D ,NYLA TTYAY M W' 2'97 .0"'0NXNIO D'1'NO0N DY NN [IND'T
J'W91 NWYN? X'N NNITY NNR'YN NRAIZINON [IXD'T 27 N1A7R'MAINA'D ' NINAX DNIWONNAN
MZ'Va XD L,NYR NoONTNIN NTVIHNY 'OD1 7'W7 0IIDY 19D, N1ATX'MINADN NIINONN D7IX
D'N7NN ,NNNX NN NI7NNY7 AN 07w NIRNXYE NARIVNINY NVYISN AXD NINON

.D'"MUN''09 D'1'NON DN'IN

0'7mana '¥p 1 12179 5418/18 X"y IXY NIFRIDN NITYIN YT 7V 1207210 NHFT N0 7V D'RYNAN NYAR7 CWUR *°
.(31.12.2018 ,1212 DoY)
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w' 071X , NN N"oI7IXNN 2.7% 220 NI N1AZRMINADN NIINONN 7W NIXXA'NN V'Y
a1 4%-7 ,011¥ D'NIFT '97 ,NYan X'N D'YIAY TV .0'2'AN |2 NINOoNN NINDWA 101 1Y
245 nii7a na'o wa ny'oim AN N'MIvRwn N3Nl ANINDY DN2AAY AN
qQxI ,NINONN NINNONNYT D'7'AMY N1A7X'MINA'D NINNSNNT7 DNIYRN DM 7w 11 |1an v!
[OINN TAIY DIYA D'ANIAN 71N 7RY 1N2 TWXD ,0N1ANA N2 NINTENN 27N NRNNKRD DY
NITY X¥NN X701 NIPN NIMAN DIMNAYA 2TV N1 ,aN o v 1460701 019 75 7w 'wikin
9122 IX N'TOINN 0AYYN NN 22Innnn M7 T 'nn?
D'NIYNYUNI DTN DDA IR DMAI7IN9 DYWL NITY 'RY NN 721 ' 1ayaw Tiva
D"I'Y |2 NNWIZN NIFTYN NN ATH QPRY 720w 0 ,na%Rninaoa opin 0'7ina
nNNATN X7 2%wnn 7xaryavn MRI-n no1dn .NRMINA'ON NAIMONY? NN DY7X1INY7119
N9'772 DIY DNITR 7Y NIMAIANND 7V Y'axn ,0"7X11'¥7219 02N 77w DA NN 7Y NMIvIX
NTYUN 0IN 2702 INNIT 2100 YW D'V'™7120N W NIdINA NINAY 901 147148 axd nuINnY ninn
,|10N02 Y0INY D 2V T'win'? 710! Nt kYN .nA7R'N2'e *21na (Cerebro-Spinal Fluid ,CSF)
149,150 3iayxminae Yw nmamoa 21ivn nirnk fwy ,NREM mawi axd nolimn qu'moiunti
YIN'Y 17X NIP'TA? 'R DIMNT (1021 19X D'RYNN ATNYY INY7¥N T'AN X7 DNX D210 ,NRT DY
. 151 hapaxn nyaapa
,YN7 Ix nin md ,(Perceived stimuli) o"n'a o'nn n2APXMN2'S *‘2INW nnann NNIN- 01D
.D'NM D'WIRYT DRIYND NI NDIN] NANTA DARDD
NINNSNN A7 D™MAI70IM'K D'V 2 NNYIZN NITIAY NIDYNA DA NIRNNRD DYA
N'INT NRNINN 7Y axwn onTiawa R L8 'anl Goebel (192158 qnhxminaton
D'PT'NI 0'9'A17 NO'WN 7Y AIDTR W D 11D .0'7IN 7w 21'01 §77In DN7 DDV VAN
,146,154-156 qiahNinNare 7w NINNSNN Dwnn DRIY
N9 NINIXIVY7 N9'WNN NITIN NATR'NANA'D NINNONNY D'NIIND NXKINY DN |2
D'
N'A7X'MIN2'9] D'PI7N 071N 170VW D' DMZNNA NRIN D'ONIKILV DN VIR 7¢ DAY
ARNY DIWRIN 1D 157 'ann Boisset-Pioro :nnaiTt? .niram niyias qxi Ni'yo ,NINoIa NIY'ao-
AWND ,N1ATRMINAD DI7N 071N 2P DA N9IA NIZ72VNNT NIV 7¢ NNl NIRYN'D
NINNSNN |27 NNAXA NI'AI NIMSIA NI9PN A 'KNXY Wi INyn 158159 'anp Walker
11212 NdINDN NAYR'INA'D
2772 D''VNIO D'NONI IND LWIDN AXD 7W INI' NN NINdI DZNNA InaTA 189 'anr Ablin
N9O'WN7? nonI' YWX ,NWINY nvoI?aIknn 11.1% 1% nyaanw nNTY 1'wn 7w nvoIdIRD
Y I7T2IY NRIY 71X Y2IW DINK DTIAY2 DTN Jannn INIK .(stress) nnn%? nanon
(JnurT 19 2v) 0N 1IN D'wa 2w nirT 182 'anr Ciccone .81 qnanminae 7w nnimunpgy
.(p<0.05) n1'n Ny 9 1IN X7 AWK 0'WI7 AXRIYNL 3.1 '9 NIAa NAZRMN2AD 79 1YY K¥N)
niawnn Ni7725n PTSD 1'on 2w ANk N2 2iy'y ndx1 nfa7xninao 177w 0'wia | 1nd
0lIX 7¥ D'NI2AN DIY'WAY 17'0n 0Nannn .PTSD 7w ninax? 172amw an' nnii nirTin
NINN9NNY7 D11a NN PTSD-n nindnw pnt'w 0 7y 0'yfaxn nfa7xninae? mtpw PTSD-I
.NI7RMIMN2'oN
N'M7aN N2 NINONA IP7W DMAA 2172 N1AYNMINAD W Naa Y'Y ININ 162 3w apnna
210 NY'YO NR7Y
' [ 2V1,0"9IN2 D'A'0P90NVN 1INA |DIXA [2INDI DN'9Z'NA DIVR 2N 'S 7V DN N7X DMPNN
N7XY .N'0VI00'01IRI NN NIX DZNN 7W NIRXINN NNANY DN ,01ININ NN 7V DA07NN
TI'RIDIN N71D0KRN ‘NN N7RWN 7V DA ND7wnn 0NN NITA71N NIRonn NID'RI DNZNNN NID'WN
A'¥N NA7I0NIRTYT 7RIWD TIRRD ANY ATV T ANYY ,0YY 002NnYT IRIY NRDTYUN
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7v DI'PN ONYT7 D7IX ,NM7R'MN2'D NINNSNN A7 NNIKIL |2 Y7 NIXNNY NINS0 111191
QYUnna n7RMN2Y NINNSNN |27 PTSD faw 'Maro (w7 7 y'axn NNdna X7 '00'000 Wy

2A’N"mnNao 11a? PTSD j'a wwpn

MU'Y NN [AI'AN WIXNA DA DNTINY NT7IR-K0N 72V DTYIN NDN01,7'W'7 'T 7192 ,1mnod
[707 .nTVin MT [Daw ninnn 975%7 ona ninso nzo oy (KSR nian 7w) vy Nakn v
.NA7RMINA'D NINONY 0N NN'PON 'R¥XNN 10119

7¥ ANI' 21 1901 7Y YWI N DUNIDRY DTN NN'RON DIV TWR 0Mpnn 770 AT Nima
AT NINT 077210 ANKX 1Y DRIND DZNNNN 7702 .0'71In

NX 11N2 DOIMN YR ,NA78MN2D 17 PTSD aw awpn N N2 IR gnn nwnan
My 14165 qapiy mpnn ' onpnnn Inn 0mw 1N ma oo oind PTSD v nvswnn
NN pnn 1D onpnn v, t NIR? PTSD 2 o170 Nk nna

NINN9NA 7V 27 MITRY N9o'wnn 7w nyswnn mnaa '%“ani Lawrence-Wolff 7w znna
A"NX Xaxa 0'7'n 1,761 7w nnaxn? 0TI 0UIYRY NN AT NN .naRmnael PTSD
DNI7'YD DIN INX? 17'RE NPN ITRA 077NN NAXN? 0TI 2% 7y Tay n7RMIN2'ON NIV'Y
nax¥n? o1 20% n'n PTSD 9w nixxnnn .(Cl 4.8-14.0) (OR 8.2) 8% v "yv'wn Ty
NI 'ayvn nimAa yxi wrd L(Cl 1.0-1.45) (OR 1.2) 23% 7 2y'win 07y nnr'? 07N
o 13% INN'® pnNaxn? 0TI NAYRMN2O 17 X7 I8 PTSD-1 177w 0'7v'nin 2npaw xym
DTIR 177 X7 X N7X'MN2'9 INN'OY 78 20PN 7272 6%-7 ARIwN NRT ,NA7RMNa'e
-2 17 X7w 07X 21 (Cl 1.64-3.59) (OR 2.4) PTSD-a X71 nna%kminN2aoa X7 nnaxn?
177 onn 23% ' x¥n1 ,naxnn X7 PTSD 1nn's n7ix onaxn pavw na7xminareal PTSD
N77 270 NITRA DNN'W DX INYOW 7R 2 TA72 3%-7 AXNYNA NRT ,NA7R'NINA'9
ny (68%) na7xmnnaoa 19w o'7v'n 7w y-onn ann L(Cl 7.3-16.6) (OR 11.0) PTSD
N78MN2' DA INN'D 22% PTSD nnaxn Wnx? iInn'sw 0'7'nin 2172 .PTSD 7w nnimuonpey
Cl) (OR 11.8) n9xmina'e iInn'® 2.3% 7w noxa nna PTSD inn's X7w 0'7''n'7 nxiiwna
,|00"ADNAI PV NIAP NITRA INN'YY DR X 077N 2,423 7'Dw Nk jpnna (7.2-19.3
72U Y'YU7 NYRAN) D2IPA NF DNDYA NARIVNIKIN NINARD DN'D NRAZRMINAIDY KXN)
PTSD ,nTn ,[IX>'T ,N1'wa Nn'wa DIT ,'w] |'7 MIYR ansn 1T nimon .(0*7"'nnn 27.8%
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SERVICE AGREEMENT
This Service Agreement is made on the 17 day of June. 2024 (hereinafter called the “E flective

Date™) by ween Aini s¢ /| Gov Of lsracl represented by
_ﬁl (hercinafier called “Client”)

AND

Klgiinen Systematic Reviews Ltd of Unit 6, Escrick Business Park, Riccall Road, Escrick,
YOI19 6FD, England (hereinafter called “Contractor ), VAT number GB 865 7613 87.

WHEREAS, Client requires Systematic review and meta-analysis of post-traumatic stress
disorder (PTSD) on developing comorbid/consequent ilinesses in military veterans
(hereinafter called “the review ™),

WHEREAS, Contractor has indicated its interest in and ability 10 provide the review;
Both parties agreed in terms and conditions set forth in this agreement as follows.

1. PURPOSE

The purpose of this Agreement is 1o provide Systematic review and meta-analysis of post-
traumatic stress disorder (PTSD) on developing comorbid/consequent illnesses in military
veterans.

2. INCORPORATION OF REFERENCE DOCUMENTS
Contractor's proposal dated March 2024 is hereby incorporated and attached as an integral
part of this Agreement (Annex A)

3. ORDER OF PRECEDENCE

In the event that Client should determine that there exists a conflict of intent or interpretation
between any sections of this Agreement and Annex A, the order of precedence shall be: (1)
Service Agreement, (2) Annex A,

4. GENERAL SCOPE OF WORK

The Contractor shall complete the work as set forth in Annexure A: Contractor’s proposal,
which is attached hereto and incorporated herein by reference. The Contractor warrants that
the work shall be performed and completed in accordance with the Cochrane Handbook and
the Centre for Reviews and Dissemination.

5. SPECIFIC SCOPE OF WORK

The main requirement is 10 prepare systematic reviews synthesising the literature published
on the relationship between the presence of a PTSD diagnosis and the development/incidence
of each of following medical illnesses:

Chronic obstructive pulmonary disease (COPD)

Cerebrovascular accident (CVA)

Diabetes

Fibromyalgia

Hypertension

Ischemic heart disease

Psoriasis
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The results of these reviews will be used to inform the question of whether these conditions
are the result of the PTSD which began during military service, nre partially relnted 1o !hc
PTSD, or are entirely unrelated to PTSD. Where sufllicient data is available, the potential
mechanisms by which PTSD may affect the development of medical conditions will also be
explored.
The Contractor hereby agrees to provide service according to its proposal and this
Agreement.
6. PENALTIES
A. The contractor is obligated 1o submit the final review, completed in full, within 28
weeks after signing this agreement and in accordance with contractor’s obligations in
the proposal and the timetable that was offered by the contractor in its proposal.

B. In case of a delay in submitting the interim report, report draft or the final report, the
contractor will be entitled to a grace period of 4 weeks. If the abovementioned
deliverables will not be submitted within the grace period, the client will be entitled to
an agreed compensation of 0.5% of the contract price for ecach month of delay.

C. If the review report is incomplete or fails to comply with Agreement terms or with
contractor's proposal, the client will notify the contractor and the contractor will do all
necessary actions in order to fully comply with the agreement and contractor’s
proposal.

7. PAYMENT

The Contractor shall provide an invoice statiement along with any deliverable submitted to the
client. The contractor will be entitled for payment as outlined below. Furthermore, receipt or
payment by Client of any invoice statement shall not preclude Client from questioning the
correctness thereof at any time. Any invoices will be paid within 30 days of the date of the
invoice.

The services shall cost €151,250.00 (ONE HUNDRED FIFTY ONE THOUSAND, TWO
HUNDRED FIFTY EUROS), not including V.A.T.. and shall be invoiced in the following

manner:
« Upon Signature of Contract 50% of contract price
« Submission of draft report 40% of contract price
« Acceptance of final report 10% of contracted price

The deliverables and invoices should be mailed to: Yehudit_ltzhak@mod.gov.il
The method of payment by Client to the Contractor shall be through bank direct transfer.

8. INDEPENDENT CONTRACTOR STATUS/CONFLICT OF INTEREST

The Contractor is an independent Conlractor of Client. The Contractor is required to inform
the Client of such conflict of interest. Failure by the Contractor to notify Client of such
conflicts of interest shall result in termination of the Agreement pursuant to Section 9.

9. TERM & TERMINATION
This Agreement shall commence as of the Effective Date and expires, unless extended by

mutual agreement of the parties, after completion of the service.

For default, Client may, at its option, terminate the Agreement if the Contractor fails to
deliver the draft report according to the timetable included in contractor's proposal or violates
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any of the general terms and conditions as listed in this agreement. If the Agreement is
terminated for default, Client shall pay fees based upon the percentage of services completed
at the time of termination, subject to the Penalty Clause.

10. OWNERSHIP OF WORKS

The Contractor represents and warrants that all work created pursuant (o this Agreement shall
be original work and that no third party shall hold any rights in or to such work. Contractor
further agrees that: (a) all work created hercunder shall be deemed a “work made for hire™ by
Contractor for Client under the israeli copyright laws; (b) all right, title, and interest in and to
the work shall be vested in Client; (¢) Contractor shall, upon request of Client, provide to
Client all originals, copies, or other media containing the work.

11, CONFIDENTIALITY

Contractor may receive confidential information about the Clicnt in connection with the
performance of this Agreement. Contractor shall not disclose any confidential information
about the Client to any person or other third-party, or make use of such confidential
information for Contractor's own purposes at any time without Client’s prior written consent
provided, however, that confidential information may be disclosed to govemment authorities
if the disclosure is required by law and Contractor has provided Client notice and a
reasonable opportunity to defend against such disclosure.

Confidential information of Client shall mean any information (written, oral, or observed)
relating to Client's including information specifically designated confidential by Client or
which Contractor knows or reasonably should know is not generally known to the public.
Notwithstanding the forgoing, confidential information of Client shall not include any
information that is generally known to the public or readily ascertainable from publicly
available sources.

12. CLIENT’'S NAME

Contractor shall not use Client's name in any form of publicity or disclose any information
relating to Contractor's work under this Agreement to the general public without the Client’s
prior writlen consent,

13. COMPLIANCE WITH LAWS

Contractor shall comply with all laws, regulations, and orders applicable to Contractor in
connection with the performance of this Agreement.

14. LEGAL NOTICE

Any legal notice required or permitted by this Agreement shall be delivered in person or by
courier or sent by first-class mail (certified mail, return receipt requested) to the address of
the party set forth herein or to such other address as shall be furnished in writing by a party
hereto. Notices to Client shall be addressed “Anention: adv. Sharon Zimrin".

Notices transmitted and/or received outside Israel shall be deemed to have been given on the
earlier of the date delivered in person or by courier or twenty (20) days after the date mailed.

15. INDEMNITY

Contractor shall defend, indemnify, and hold Client harmless from and against any and all
losses, claims, damages, liabilities, and related expenses (including attorney's fees) incurred
by or asserted against Client arising out of or in connection with Contractor's performance of
this Agreement.

16, LIMITATIONS ON LIABILITY
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A Client shall not be liable for:

L mwdmcl&nxm-dumcuwynﬂnﬁmw:
negligence, recklessness, o intentional act or amission that 1s related (o of in
connection with this Agreement, and/or

il Compensation for the death, disability, or other hazards that may be suffered by
the employ ees, vendors, agents, or other representatives of Contractor arising
from Contractor's performance in connection with this Agreemenl.

B. Client has no obligation %o peovide other o odditiomal support to the Cantractor for
performing the curresn assignment or for any other purposes.
17. ENTIRE AGREEMENT
This Agreement states the complete Agreement of (he parties and supersedes any prior of
comtempotancous Agreements, whether oral or written, with respect to the subject matter
hereof.

15, GOVERNING LAWS

This Agreement shall be comstrued and enforced in accordance with, ead govemned by the
baws of the stae of Isract.

19. CERTIFICATION REGARDING TERRORISM

The Contrastar bereby certifies that it bas not provided and will not provide money, material
sapport, or resowrces to any individual, company, or organization that it knows, or bas reason
1o know, is an individual, company or organization thet advocates, plans, spoesory, engages
i, or has engaged in an act of terransm,

20. AMENDMENTS AND MODIFICATIONS

This Agreement may not be amended or modified except in writing signed by all parties
beteto

21, SEVERABILITY
umw«mthwummawwu
validity, legality, snd enforcesbiliny of the remaining provisions of this Agreement will not in
amy respect be affected or impaired thereby.

IN WITNESS WHEREOF the parties bereto have executed these presents on the day, month,
and year above written as follows:

_%/ Bot lalff
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Executive summary

Background
To inform the committee, systematic reviews synthesising the literature published on the relationship

of each of these seven medical illnesses with post-traumatic stress disorder (PTSD) are needed:

1. Chronic obstructive pulmonary disease (COPD)

2. Cerebrovascular accident (CVA)

3. Diabetes

4. Fibromyalgia (also known as fibromyalgia syndrome [FMS])

5. Hypertension

6. Ischaemic heart disease (IHD) (also referred to as coronary artery disease [CAD])
7. Psoriasis

The primary aim of this project was to collect and synthesise evidence to inform the question of
whether these conditions are the result of the PTSD, are partially related to the PTSD, or are entirely
unrelated to PTSD.

Methods

The systematic review methods followed the principles outlined in the Cochrane Handbook and the
Centre for Reviews and Dissemination (CRD) guidance for undertaking reviews in health care.

Inclusion criteria

Population: Adults (=18 years of age) and any of the following:
e with a diagnosis of PTSD only — study type 1 (see “Study design” below)
e with a diagnosis of PTSD and controls without PTSD — study type 2

e with a diagnosis of PTSD and those without a diagnosis of PTSD (with or without exposure to
trauma) — study types 3 and 4

Intervention: Not applicable — exposure is trauma resulting in a diagnosis of PTSD

Comparator: Unexposed population, i.e. has not been diagnosed with PTSD, regardless of trauma
exposure (applies to study designs 2-4)

Outcome(s): Incidence of the following medical conditions - COPD, CVA; stroke, diabetes mellitus
(DM), fibromyalgia, hypertension, IHD, psoriasis

Timing: Any reported time frame

Study design: Studies were placed in one of four categories:

1. Studies which report only the incidence or prevalence of the specified clinical conditions in
people with PTSD.

2. Studies which report the incidence or prevalence of the specified clinical conditions in people
with PTSD and in the general population (un-matched controls).
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3. Studies (preferably prospective longitudinal) which compare the rates of the specified clinical
conditions in people with PTSD to rates in matched (e.g., for age, sex, other risk factors)
controls; and

4. Regression modelling studies, where a specified clinical condition (e.g., CVA) is the dependent
variable and PTSD is one of the independent variables. Covariates could include both intrinsic
factors (e.g., age, sex, family history) and extrinsic factors (e.g., smoking, diet, alcohol use,
illicit drug use), some of which are likely to be increased in PTSD and may be mediators/effect
modifiers of any observed association with clinical outcomes.

Studies were included for full data extraction in a hierarchical manner, for each outcome (medical
condition). All studies of type 3 or 4 (observational comparisons of people with PTSD and matched
controls, and regression modelling studies) will be included. Type 1 and 2 were only to be included if
there were no type 3 or 4 studies for a particular outcome.

Results

Eleven thousand, two hundred and fifty-three records were obtained from the searches, from which,
after deduplication, 6,954 were screened as titles/abstracts. Of these, 221 were identified for
screening at the full paper stage. Five were not obtainable, which left 216 to screen. From these 216,
there were 111 that met the inclusion criteria, 105 have been excluded. Of the 111 included studies,
59 are of the higher quality type 3 or 4 design, from which all relevant available data have all been
fully data extracted.

The total number of participants in the studies according to the available reports were 8,432,439
(1,674,024 with PTSD), although there was a huge variation in sample sizes ranging from 66 (29 with
PTSD) to 1,621,382 (282,382 with PTSD). They were conducted in 25 countries, with most of them
conducted in the United States of America (USA) (n=41). Thirty of these studies were in veterans, all
but four of which were in the USA (one each from the United Kingdom [UK], Canada, Australia and
Iran) and three in active-duty soldiers, all in the USA. There were also 15 studies in the general
population, with the type of trauma either mixed or unknown. Most studies were of longitudinal
design (n=40), which is better for making inferences about the relationship between PTSD and
outcomes, and most studies used standard definitions of PTSD, either using International
Classification of Diseases (ICD) ICD-9 or ICD-10 codes (n=18) or Diagnostic and Statistical Manual of
Mental Disorders (DSM), versions lll, IlI-R, or IV (n=18). There was a lower percentage of those with
anxiety and depression at baseline in those with PTSD as compared to those without PTSD, although
some studies did adjust for this in regression analyses. However, no studies were judged to be of low
risk of bias, with over half at high risk, most because of study attrition.

With regard to the outcomes measured, many studied the association between PTSD and IHD (n=16),
hypertension (n=18), DM (n=17), and CVA (n=17). There were also some studies that studied the
association between PTSD and a specific form of IHD, either angina, myocardial infarction (Ml) or
heart failure (HF) (n=8) However, very few related to fibromyalgia (n=5) or psoriasis (n=1), and there
were none of COPD. The following is a summary of the results by outcome.

Cerebrovascular accident

Seventeen studies investigated the relationship between PTSD and CVA. Of these, eight studies had a
longitudinal design, eight cross-sectional and one case-control. Results of all of the longitudinal
studies suggest that PTSD is a predictor of CVA. The range of the effects of PTSD on CVA, measured
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using adjusted hazard ratio (HR), odds ratio (OR), and risk ratio (RR), varied between 1.15; 95%
confidence interval (Cl) (0.95, 1.38) and 2.04; 95% CI (1.59, 2.64) in the longitudinal studies.

Diabetes

Seventeen studies investigated the relationship between PTSD and DM. Of these, nine studies were
longitudinal, six studies were cross-sectional, one study had a case-control design, and the design of
one study remained unclear. Results from seven longitudinal studies suggest that PTSD is a predictor
of DM, with effects ranging between 1.06; 95% Cl (0.94, 1.2) and 2.31; 95% CI (1.07, 4.97). Five of the
cross-sectional studies found that PTSD increased the odds, risk or rate of DM, with adjusted OR, RR,
and adjusted prevalence ratio (APR) ranging between 1.1; 95% CI (0.86, 1.46) and 1.5; 95% CI (0.7,
3.1).

Fibromyalgia

Four studies reported PTSD to be associated with greater odds of developing FMS, with adjusted OR
varying between 1.13; 95% Cl (0.99, 1.2) and 11; 95% Cl (7.3, 16.6), the highest value being from the
only longitudinal study. A fifth study showed an increased percentage of FMS in those with PTSD.

Hypertension

In five cross-sectional studies, the range of effects of PTSD on hypertension measured using adjusted
OR or RR varied between 0.71 (95% Cl 0.63, 0.8) and 2.03 (95% Cl 1.27, 4.82). Results from ten
longitudinal studies suggest that PTSD is a predictor of hypertension, the range of effects of PTSD on
hypertension measured using adjusted OR, RR, or HR varying between 1.06 (95% Cl [1.05, 1.08]) and
2.14 (95% Cl 1.71, 2.68).

Ischaemic heart disease

In two case-control studies, the effects of PTSD on IHD measured using adjusted OR or HR varied
between 1.11 (95% ClI 1.04, 1.17) and 7.5 (95% Cl 2.3, 15.2). In six cross-sectional studies, the range
of effects of PTSD on IHD measured using adjusted OR, HR or RR varied between 1.0 (95% Cl 0.41,
2.42) and 3.8 (95% Cl 1.62, 8.94). In seven of eight longitudinal studies, PTSD seemed to increase the
rate or risk of hypertension, the range of effects of PTSD on IHD measured using adjusted OR, RR, or
HR varying between 1.15 (95% Cl 1.1, 1.19) and 2.5 (95% CI 1.5, 4.4).

Psoriasis

The only study, which was longitudinal, reported higher risk of psoriasis in those with PTSD (adjusted
HR =3.81;95% Cl 1.9, 7.67).

Meta-analyses results

Overall, the analyses revealed a hierarchical pattern of associations between PTSD and
cardiometabolic conditions. Hypertension emerged as having the most robust association with PTSD,
demonstrating consistent findings across both OR (OR = 1.57, 95% Cl: 1.14-2.18) and HR analyses
(HR =1.79, 95% Cl: 1.64-1.95). The narrow confidence intervals and statistical significance support
PTSD as a meaningful risk factor for hypertension development.

Ischemic heart disease showed substantial but less definitive associations, with ORs indicating
doubled risk (OR = 2.05, 95% Cl: 0.86—4.89) and HRs showing a 36% increased risk (HR = 1.36, 95% Cl:
1.11-1.19). These findings align with the broader systematic review, which identified 24 studies
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examining PTSD and various forms of IHD, suggesting consistent positive associations despite
methodological variations.

Cerebrovascular accidents demonstrated moderate evidence of association (HR = 1.63, 95% ClI:
0.998-2.65), while diabetes mellitus showed more tentative relationships (OR = 1.20, 95% Cl: 0.84—
1.71; HR = 1.43, 95% Cl: 0.89-2.28). These findings must be interpreted within the context of the
broader systematic review, which included 17 studies each for both conditions.

Conclusions

A high-quality systematic review was conducted, to examine the impact of PTSD on other ilnesses,
COPD, CVA, diabetes, hypertension, IHD and psoriasis. One hundred and ten were included studies,
of which 58 made some attempt to control for confounding, mostly by adjustment via a regression
model. Nearly half of the studies (n=27) studied veterans, and mostly in the USA. Many studied the
association between PTSD and IHD (n=16), hypertension (n=18), DM (n=17), and CVA (n=17). In
addition to the 16 IHD studies, there were also eight more that examined the association between
PTSD and specific forms of IHD (angina, HF and MI). However, very few related to fibromyalgia (n=5)
or psoriasis (n=1), and there were none of COPD. Although none of the studies were judged to be at
low risk of bias and there was much variation in the factors adjusted for, all but two studies showed
that PTSD predicted the occurrence of the other illness. Meta-analyses supported these findings,
showing a consistent pattern of increased cardiometabolic (hypertension, diabetes and ischaemic
heart disease) risk. Further research is required on the impact of PTSD beyond veterans and on non-
cardiometabolic illnesses.
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Background

Post-traumatic stress disorder

Post-traumatic stress disorder (PTSD) arises as a delayed and/or protracted response to a stressful
event or situation (either short- or long-lasting) of an exceptionally threatening or catastrophic
nature, which is likely to cause pervasive distress in almost anyone (e.g. natural or man-made
disaster, combat, serious accident, witnessing the violent death of others, or being the victim of
torture, terrorism, rape, or other crime).!

It is characterised by all of the following: 1) re-experiencing the traumatic event or events in the
present (intrusive memories, flashbacks, or nightmares); 2) avoidance of thoughts and memories of
the event(s), or avoidance of activities, situations, or people reminiscent of the event(s); and

3) persistent perceptions of heightened current threat. These symptoms persist for at least several
weeks and cause significant impairment in functioning.?

Post-traumatic stress disorder in military personnel

Military personnel are at high risk of witnessing, or otherwise being involved in, potentially traumatic
events (PTEs), also sometimes referred to as critical incident traumas (CITs) in the literature. For
military personnel, these incidents can arise during humanitarian, peacekeeping or combat duties,
and involve serious threat to the life of the personnel or those in their environment.?

According to a recent Cochrane Review assessing pre-deployment programmes for building resilience
in military and frontline emergency service personnel,® research conducted with United States (US)
soldiers returning from the Afghan War found that approximately 7% to 13.5% developed PTSD.*
More variable rates have been reported for veterans of the Irag War, where 4% to 17% of US
veterans met the criteria for PTSD.> The prevalence appears to be higher among Vietham War
veterans, where rates as high as 30.9% have been reported.® These rates contrast with those in the
general non-military population, where a lifetime prevalence is estimated to be approximately 3.9%.’

Diagnostic criteria

According to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5-
TR), which lists PTSD under the header “Trauma- and Stressor-Related Disorders”, the criteria for
PTSD are as follows:¥1°

e Criterion A (one required): The person was exposed to: death, threatened death, actual or
threatened serious injury, or actual or threatened sexual violence, in the following way(s):

Direct exposure
Witnessing the trauma (in person)
Learning that the trauma happened to a close relative or close friend

O O O O

Indirect exposure to aversive details of the trauma, usually in the course of
professional duties (e.g., first responders, medics)

e Criterion B (one required): The traumatic event is persistently re-experienced, in the following
way(s):

o Unwanted upsetting memories
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Nightmares
Flashbacks
Emotional distress after exposure to traumatic reminders

O O O O

Physical reactivity after exposure to traumatic reminders

e Criterion C (one required): Avoidance of trauma-related stimuli after the trauma, in the
following way(s):

o Trauma-related thoughts or feelings
o Trauma-related reminders

e Criterion D (two required): Negative thoughts or feelings that began or worsened after the
trauma, in the following way(s):

Inability to recall key features of the trauma

Overly negative thoughts and assumptions about oneself or the world
Exaggerated blame of self or others for causing the trauma

Negative affect

Decreased interest in activities

Feeling isolated

o O O O O O O

Difficulty experiencing positive affect

e Criterion E (two required): Trauma-related arousal and reactivity that began or worsened after
the trauma, in the following way(s):

Irritability or aggression
Risky or destructive behavior
Hypervigilance

Heightened startle reaction
Difficulty concentrating

o O O O O O

Difficulty sleeping
e Criterion F (required): Symptoms last for more than 1 month.

e (Criterion G (required): Symptoms create distress or functional impairment (e.g., social,
occupational).

e Criterion H (required): Symptoms are not due to medication, substance use or other ilness.
Two specifications:'°

e Dissociative Specification. In addition to meeting criteria for diagnosis, an individual
experiences high levels of either of the following in reaction to trauma-related stimuli:

o Depersonalisation. Experience of being an outside observer of or detached from
oneself (e.g., feeling as if "this is not happening to me" or one were in a dream).

o Derealisation. Experience of unreality, distance, or distortion (e.g., "things are not
real").

e Delayed Specification. Full diagnostic criteria are not met until at least 6 months after the
trauma(s), although onset of symptoms may occur immediately.
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Request for proposal

On 12 March 2024, Professor Mark Weiser contacted Kleijnen Systematic Reviews (KSR) Ltd with a
request for a proposal. He stated that he is part of a “committee appointed by the Israeli Ministry of
Defense, dealing with the impact PTSD may have on developing comorbid/consequent illnesses in IDF
veterans”.

To inform the committee, systematic reviews synthesising the literature published on the relationship
of each of these seven medical illnesses with PTSD are needed:

Chronic obstructive pulmonary disease (COPD)

Cerebrovascular accident (CVA)

Diabetes

Fibromyalgia (also known as fibromyalgia syndrome [FMS])

Hypertension

Ischaemic heart disease (IHD) (also referred to as coronary artery disease [CAD])

NouswNRe

Psoriasis

The primary aim of this project was to collect and synthesise evidence to inform the question of
whether these conditions are the result of the PTSD, are partially related to the PTSD, or are entirely
unrelated to PTSD.

Considerations on relevant study design(s)

Based on an initial review of the available evidence, numerous studies on PTSD and adverse clinical
outcomes are available. One might categorise the likely literature into four broad study types:

1. Studies which report only the incidence or prevalence of the specified clinical conditions in
people with PTSD,

2. Studies which report the incidence or prevalence of the specified clinical conditions in people
with PTSD and in the general population (un-matched controls),

3. Studies (preferably prospective longitudinal) which compare the rates of the specified clinical
conditions in people with PTSD to rates in matched (e.g., for age, sex, other risk factors)
controls, and

4. Regression modelling studies, where a specified clinical condition (e.g., CVA) is the dependent
variable and PTSD is one of the independent variables. Covariates could include both intrinsic
factors (e.g., age, sex, family history) and extrinsic factors (e.g., smoking, diet, alcohol use,
illicit drug use), some of which are likely to be increased in PTSD and may be mediators/effect
modifiers of any observed association with clinical outcomes.

Considering these categories further, one might argue that:

e 1) are of very limited value. While results of these studies could be used to inform comparisons
with population data from other sources, there is no consideration of potential confounders
thus these studies cannot provide any information about the extent to which any observed
differences in incidence or prevalence may or may not be driven by PTSD,

e 2) would not require the acquisition of additional data for the general population but has
similar limitation to 1),
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e 3)is arguably more useful (than the previously mentioned study types 1 and 2) in establishing
a ‘true’ difference between the PTSD and control populations, but cannot be used to attribute
a causal relationship or to provide information about any potential mechanism/mediator for
any observed PTSD-related effect, and

e 4) might be considered the most useful study type as it could (potentially) be used to
a) determine whether PTSD is an independent predictor of a given clinical outcome, b) explore
potential mediators (e.g., by comparing the results from models which do or do not include
certain extrinsic factors), and c) study the effects of trauma-related factors e.g., type of
exposure, duration of exposure, and time since exposure.
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Objectives of the project

To prepare a systematic review synthesising the literature published on the relationship between the
presence of a PTSD diagnosis and the development/incidence of each of these medical illnesses:

e COPD
e CVA
e Diabetes

e Fibromyalgia (also known as FMS)
e Hypertension

e |HD (also referred to as CAD)

e Psoriasis

The results of these systematic reviews were used to inform the question of whether these
conditions are likely to be the result of PTSD, partially related to PTSD, or unrelated to PTSD. Where
sufficient data are available, the potential mechanisms by which PTSD may affect the development of
medical conditions was also explored.
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Methods

The systematic review methods followed the principles outlined in the Cochrane Handbook and the
Centre for Reviews and Dissemination (CRD) guidance for undertaking reviews in health care.!' 12

Inclusion criteria

Population: Adults (218 years of age) and any of the following:

e with a diagnosis of PTSD only — study type 1 (see “Study design” below)
e with a diagnosis of PTSD and controls without PTSD — study type 2

e with a diagnosis of PTSD and those without a diagnosis of PTSD (with or without exposure to
trauma — study types 3 and 4

Intervention: Not applicable — exposure is trauma resulting in a diagnosis of PTSD

Comparator: Unexposed population, i.e. has not been diagnosed with PTSD, regardless of trauma
exposure (applies to study designs 2-4)

Outcome(s): Incidence of the following medical conditions - COPD, CVA; stroke, diabetes mellitus
(DM), fibromyalgia, hypertension, IHD, psoriasis

Timing: Any reported time frame

Study design: Studies were included in a hierarchical manner, for each outcome (medical condition),
see “Considerations on relevant study design(s)” above and studies conducted in military personnel
will be prioritised. All studies of type 3 or 4 (observational comparisons of people with PTSD and
matched controls, and regression modelling studies) will be included. Type 2 studies will only be
included where no type 3 or 4 studies have been identified for a given outcome (medical condition).
Type 1 studies will only be included where no type 2, 3 or 4 studies have been identified for a given
outcome (medical condition).

Literature searches

Search strategies were developed to identify studies on the relationship of the seven named medical
conditions with PTSD. All searching was undertaken to the highest standard to meet best practice
requirements recommended by the CRD and the Cochrane Collaboration Handbook.** *?

Search strategies were developed specifically for each database and the keywords and thesaurus
terms were adapted according to the configuration of each database. Candidate search terms were
identified from target references, browsing database thesauri (e.g. MEDLINE MeSH and Embase
EMTREE), existing reviews and initial scoping searches. Strategy development involved an iterative
approach testing candidate text and indexing terms across a sample of bibliographic databases,
aiming to reach a satisfactory balance of sensitivity and specificity. Only studies conducted in humans
were sought. Searches were not limited by language, date of publication or publication status
(unpublished or published).
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The following databases were searched on 12 August 2024 for relevant studies from inception to the
present:

e MEDLINE and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations
and Daily (Ovid): 1946 to August 09, 2024

e Embase (Ovid): 1974 to 2024 August 09

e CINAHL (EBSCO): 1981 to0 12.8.24

e PsycINFO (Ovid): 1806 to July Week 5 2024

e Cochrane Database of Systematic Reviews (CDSR) (Wiley): Issue 8 of 12, August 2024

e Cochrane Central Register of Controlled Trials (CENTRAL) (Wiley): Issue 7 of 12, July 2024

e PTSD pubs (https://www.proquest.com/ptsdpubs/index): to 12.8.24

e KSR Evidence (KSR Ltd) (Internet) (https://ksrevidence.com/): to 12.8.24

Full search strategies are presented in Appendix 1.

Quality assurance within the search process

For all searches undertaken by the KSR information team, the main Embase strategy was
independently peer reviewed by a second KSR information specialist. Strategy peer review was
informed by items based on the Canadian Agency for Drugs and Technologies in Health (CADTH)
checklist.1? 12

Methods of study selection, data extraction, and quality assessment

Two reviewers independently screened the titles and abstracts of all reports identified by the
searches and any discrepancies were resolved by discussion or consultation with a third reviewer.
Full copies of all studies deemed potentially relevant, after discussion, were obtained and two
reviewers independently assessed these for inclusion; any disagreements were resolved by
consensus or discussion with a third reviewer.

Where available, data were extracted on the following: population characteristics including risk
factors for the clinical outcome assessed, type of trauma, criteria used to diagnose PTSD, study
design, length of follow-up/time since diagnosis of PTSD, clinical outcome, covariables included in
any regression model. Data were extracted by one reviewer, using piloted data extraction forms. A
second reviewer checked the data extraction, and any disagreements were resolved by consensus or
discussion with a third reviewer.

The methodological quality of included studies has been assessed using the appropriate tool i.e.
Quality in Prognostic Studies (QUIPS).! Assessment of methodological quality was completed by one
reviewer and checked by a second reviewer; any disagreements were resolved by consensus or
discussion with a third reviewer.

All included studies have been summarised briefly via a ‘mini data extraction’ in terms of study
design, exposure and outcome. This enabled prioritisation of types 3 and 4 in military personnel for
data extraction (see Classification above). For example, for the outcome diabetes, if at least one type
3 or 4 design study is identified, then no type 1 or 2 studies will be extracted. However, if a type 3 or
4 study is not available for diabetes then any type 2 studies will be extracted. Type 1 studies will only
be extracted in the absence of any type 2, 3 or 4 studies.
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Synthesis

The results of this project have been summarised by clinical condition, and further stratified by
relevance (studies conducted in military personnel with conflict-related trauma, studies conducted in
other professions with trauma exposure [e.g. emergency workers], studies conducted in non-
combatants/civilians with any exposure to trauma, studies conducted in people [including military
personnel] with other types of trauma) and level of evidence (regression models, comparative
observational studies of people with PTSD and controls).

The focus was on the effect of PTSD as an independent predictor of each outcome (expressed for
example as an OR), noting that as such PTSD might also be regarded as a prognostic factor in
longitudinal studies.

Meta-analysis methods

Meta-analyses were considered of questionable validity due to the high degree of heterogeneity,
particularly in regression analysis variable adjustment.!* Nevertheless, those analyses have been
conducted, the purpose being to examine the relationship between PTSD and the various outcomes
through multiple meta-analytic frameworks, addressing methodological nuances and potential
biases. By integrating sensitivity analyses, subgroup comparisons, and alternative statistical
approaches, we hope to provide complete transparency and enhance the reliability of our
conclusions. Sensitivity analyses and multiple modelling techniques are recommended in meta-
analysis to assess stability and account for biases or inconsistencies (Borenstein et al., 2009;
Thompson & Higgins, 2002).> ¢ Note that only longitudinal studies have been used given that
substantive advantage in inference in comparison to cross-sectional or case-control studies.

We employ two R packages metafor (Viechtbauer, 2010) and meta (Schwarzer et al., 2015) to
facilitate flexible modelling and evaluate how technical choices influence effect estimates,
heterogeneity quantification, and prediction intervals.?’ 8 The rma function (metafor) provides
extensive flexibility for specifying random-effects models, incorporating moderators, and conducting
sensitivity analyses, making it essential for exploring complex data structures (Viechtbauer, 2010).#
Meanwhile, the metagen function (meta) automates processes such as back-transforming log odds
ratios to odds ratios, streamlining the generation of publication-ready forest plots. This
transformation enhances interpretability, as odds ratios are more intuitive for many readers
compared to log-transformed values.

These supplementary analyses demonstrate our commitment to methodological rigor. By explicitly
demonstrating how variations in statistical modelling impact findings, we enhance confidence in our
results while emphasizing the importance of methodological transparency (IntHout et al., 2015;
Harrer et al., 2021).2* 2° This approach allows us to evaluate the robustness of key findings under
alternative assumptions, a critical component of comprehensive systematic reviews and meta-
analyses (Borenstein et al., 2009; Higgins et al., 2021).1% 15

All analyses employed random-effects models to account for between-study heterogeneity. Effect
sizes—including odds ratios (ORs) and hazard ratios (HRs)—were first analyzed on the log scale to
stabilize variances and approximate normality. Final estimates were back-transformed to the ratio
scale using the metagen function to enhance clinical interpretability (Schwarzer et al., 2015).Y” Log-
transformed effect sizes (log ORs, log HRs) were modeled using the rma function in

the metafor package (Viechtbauer, 2010), with restricted maximume-likelihood (REML) estimation for
between-study variance (t?) (Viechtbauer, 2005). Tests and confidence intervals were computed
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using the Knapp and Hartung adjustment (Knapp & Hartung, 2003), which accounts for uncertainty in
.[2. 20

For analyses involving only two studies, both fixed-effect (common-effect) and random-effects
estimates were reported, as heterogeneity measures (t?, 12) are unreliable with limited data.
Prediction intervals were calculated for analyses with k > 4 studies (Riley et al., 2011). While standard
prediction intervals assume a z-distribution, which approximates normality in large samples, we
additionally calculated Pl using a t-distribution to address uncertainty inherent in meta-analyses with
small k or substantial variability in true effects. Heterogeneity was evaluated using Cochran’s Q-test,
with p < 0.10 indicating significant variability, and the I? statistic (Higgins & Thompson, 2002), which
quantifies the proportion of total variability attributable to heterogeneity.®

Potential outliers were identified using studentized residuals, with studies flagged if their residuals
exceeded a Bonferroni-corrected threshold (e.g., £2.4977 for k = 4 studies). Influential studies were
detected using Cook’s distance, where values exceeding the median plus six times the interquartile
range were considered overly influential (Viechtbauer & Cheung, 2010).*® Sensitivity analyses
included re-estimating models after excluding potentially influential studies to assess robustness.
Funnel plot asymmetry was assessed using the Begg and Mazumdar rank correlation test and Egger’s
regression test.! For studies reporting multiple effect sizes (e.g., HRs for PTSD severity subgroups), a
two-step approach addressed dependencies. First, subgroup estimates were combined using fixed-
effects meta-analysis. The pooled estimate was then included in the primary random-effects model.

Pre-specified subgroup analyses compared populations (e.g., Active Duty vs. Veteran) where data
permitted. Sensitivity analyses evaluated robustness through three approaches: (1) exclusion of
outliers or influential studies, (2) comparison of fixed-effect and random-effects models, and (3)
recomputation of estimates using alternative t? estimators (e.g., DerSimonian-Laird). Analyses were
conducted in R (version 4.3.3) using the metafor (version 4.4.0) and meta packages. Forest plots,
funnel plots, and prediction intervals were generated to visualize results.

Outcome-Specific Considerations

e Hypertension: Subgroup analyses stratified by population type (Active Duty vs. Veteran) to
explore differential risk profiles.

o Diabetes Mellitus: High heterogeneity prompted post hoc exploration of clinical moderators
(e.g., study design).

e Ischemic Heart Disease: A fixed-effects model was applied to k = 2 studies due to unreliable t
estimation.

e Cerebrovascular Accidents: Both fixed-effect and random-effects estimates were reported
for k = 2 studies, given the instability of heterogeneity metrics.

2

Results were contextualized using prediction intervals to reflect uncertainty in generalizability.
Consistency across models (e.g., ORs vs. HRs) and robustness to sensitivity analyses were
emphasized to support causal inferences.
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Results

Included studies

Figure 1 showed that 11,253 records were obtained from the searches (see Appendix 1), from which,
after deduplication, 6,954 were screened as titles/abstracts. Of these, 221 were identified for
screening at the full paper stage. Five were unobtainable (see Appendix 2), which left 216 to screen.
From these 216, 110 met the inclusion criteria, 106 were excluded (see Appendix 2, arranged by
reason for exclusion, i.e., population followed by exposure, etc.).

Figure 1: Study flowchart

Records identified through database searching
(n=11,253)

Y

Records screened after removal of duplicates
(n=6,954)

Records excluded following title and abstract screening
(n=6,733)

Y

:I Records unobtainable (n=3)

v

Full-text articles assessed for eligibility
(n=216)

Full-text articles excluded (n=106)
Population (not PTSD in study types 1 to 3) (n=13)
Exposure (not PTSD in study type 4) (n=12)
Qutcomes (n=37)

Study Design (n=22)

Background (n=21)

Duplicate (n=1)

A 4
Papers included in review (n=110)
Study design 1 and 2 (n=52)
Study design 3 and 4 (n=38)

PTSD = post-traumatic stress disorder

Of the 110 included studies, 58 were of the higher quality type 3 or 4 design. Given that every
outcome had at least one of these types of study, the 52 type 1 and 2 studies will not be data
extracted any further and are included in Appendix 3. The type 3 and 4 studies are summarised in
Table 1: all relevant available data have all been fully data extracted.

Note that all but four type 3 studies (Lawrence-Wolff 2016,** Moazen-Zadeh 2016,%2 Stevelink 2020
in veterans,?® and Amir 1997,%*) were also type 4 studies in that they estimated the effect of PTSD as
an independent predictor of each outcome via regression analysis.
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Table 1: Design 3 and 4 studies

Study Noutcomes | BP | IHD | DM | CVA | FMs | COPD |Psoriasis| N with PTSD | N without PTSD
Type 3 (matched control) studies
Ahmadi 2014% 1 IHD 50 196
Ahmadi 2018% 3 BP IHD DM 196 50
Amir 1997%* 1 FMS 29 37
Bergman 2022% 1 DM Unclear Unclear
Chen 2015% 1 CVA 5,217 20,868
Crum-Cianflone 2014%° 3 BP IHD DM 3,331 56,694
Dai 20213 1 Psoriasis 9,801 39,204
Ebrahimi 20223! 1 CVA Unclear Unclear
Gaffey 202132 4 BP DM CVA 240 267
Gill 200933 2 BP DM 164 86
Kim 20223 3 BP IHD CVA 53,749 161,247
Lawrence-Wolff 20162 1 FMS Unclear Unclear
Moazen-Zadeh 2016% 4 BP IHD DM CVA 50 50
Niyas 20243° 1 Ml 745 400,740
Pietrzak 20113 4 BP Ml DM CVA 2,463 26,716
Vaccarino 2011% 1 IHD 110 110
Walczewska 20113 4 BP IHD DM CVA 80 70
Type 4 (regression analysis) studies
Agyemang 2012%° 1 DM 4,649 100,531
Al-Smadi 2021%° 1 FMS Unclear Unclear
Baumert 20124 1 DM Unclear Unclear
Beristianos 2016% 2 HF, Ml CVA 4,041 134,300
Boyko 2010% 1 DM 1,641 Unclear
Brackbill 20144 1 IHD 1,586 12,124
Bullman 2018% 1 BP 2,874 8,537
Cohen 20134 1 CVA 185,911 371,231
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Study N outcomes BP IHD DM CVA FMS COPD |Psoriasis| N with PTSD | N without PTSD
Derbas 2020% 1 Ml Unclear Unclear
Dizmang 202248 1 FMS Unclear Unclear
Ebrahimi 2020 1 IHD 129,510 259,020
Ebrahimi 2020*° 1 IHD 151,144 684,053
Ebrahimi 2021* 1 IHD 132,923 265,846
Ebrahimi 20222 3 BP IHD DM 132,293 265,846
Ebrahimi 20243 1 IHD 132,923 265,846
Ebrahimi 2024>* 1 CVA 104,046 104,046
Hirai 20225° 1 DM 4,170 14,364
Howard 2018%¢ 1 BP 2,214 1,632
Howard 2020°7 1 BP Unclear Unclear
Jiang 200758 1 DM 436 2,437
Jordan 2011°° 1 IHD Unclear Unclear
Kang 2006 3 BP Ml CVA 3,254 25,783
Krantz 20245 1 BP 2,308 49,775
Mendlowicz 20232 1 BP 47 273
Miller-Archie 2014%3 1 DM 5,265 31,643
Nash 20195 1 BP 522 33,367
Nichter 2019°%° 5 BP IHD DM CVA FMS 100 2,491
Nobles 2016°¢ 3 BP IHD DM CVA 12,934 11,828
O'Toole 2008’ 1 BP Unclear Unclear
Pietrzak 2012%8 4 BP Ml DM CVA 1,014 7,519
Roberts 2015%° 1 DM 1,897 14,914
Rosman 20197° 1 CVA 282,382 705,473
Roy 20157 1 HF 1,712 6,536
Sawchuk 200572 1 CVA Unclear Unclear
Sommer 202273 2 BP DM 585 2,268
Spitzer 200974 3 IHD DM CVA 62 3,109
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Study N outcomes BP IHD DM CVA FMS COPD |Psoriasis| N with PTSD | N without PTSD
Stevelink 202073 1 BP 1,474 36,318
Swain 20157 1 CVA Unclear Unclear
Tsai 20177° 4 BP IHD DM CVA 54 1,468
Vaccarino 201377 1 IHD 281 281
Wolfe 201878 2 BP DM 415 0

Yu 20187 1 CVA 211 532

BP = hypertension, COPD = chronic obstructive pulmonary disease, CVA = cerebrovascular accident, DM = diabetes mellitus, FMS = fibromyalgia
syndrome, HF = heart failure, IHD = ischaemic heart disease, MI = myocardial infarction, PTSD = post-traumatic stress disorder
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Study characteristics

Fifty-eight studies were included. They were conducted in 25 countries, with most of them
conducted in the United States of America (USA) (n=41), followed by United Kingdom (UK) (n=2),
Taiwan (n=2), and Germany (n=2).

Twenty-seven of these studies were in veterans, all but four of which were in the USA (one each from
the UK, Canada, Australia and Iran) and three in active-duty soldiers, all in the USA. Fifteen were in a
general population, one in Native Americans and one each in female nurses (USA) and police
employees (UK), all with trauma type mixed or not reported. Four were in 9/11 (World Trade Center
[WTC] survivors. There were also two in asylum seekers (Jordan and The Netherlands [NL]), and one
each in disaster survivors (USA), Fukushima evacuees, deportees (Poland), and stroke survivors
(several countries).

The total number of participants in the studies according to the available reports were 8,432,439,
with sample sizes ranging from 66 (Amir 19972%) to 1,621,382 (Niyas 2024°°).

The total number of people with PTSD included were 1,674,024, with sample sizes of people with
PTSD ranging from 29 (Amir 1997%) to 282,382 (Rosman 20197%).

Thirty-nine studies had a longitudinal design. Among these, 16 studies reported median follow-up
time, which ranged between 2.4 and 37 years. Sixteen studies were cross-sectional, and three were
case-control. The study design of one study Baumert 2012%! was unclear as the available report was a
conference abstract with little information.

The data source in 24 studies was specific to the study (e.g. a survey). In 15 studies, the data source
was a database, in 10 studies, data were taken from patient registries, and in seven studies, routinely
collected records were the data source. In two studies, the data source was either not reported or
unclear.

Eighteen studies relied on International Classification of Diseases (ICD)-9 or ICD-10 codes for the
diagnosis of PTSD. Similarly, 18 studies measured PTSD with the DSM, versions llI, llI-R, or IV, and
eight studies diagnosed PTSD using the Posttraumatic Checklist—Specific (PCL-S) or Posttraumatic
Checklist—Civilian (PCL-C). One study used a combination of these instruments (Rosman 20197°). Four
studies used a different instrument, including the Impact of Event Scale, the Trauma Screen
Questionnaire, an ad hoc PTSD questionnaire, and a PTSD checklist. The instrument used to measure
PTSD was not reported or was unclear in seven studies.

With regard to the outcomes measured, 18 studies explored the association between PTSD and
hypertension, 17 studies studied the association between PTSD and CVA, and 17 studies investigated
the link between PTSD and DM. Moreover, 24 studies explored the association between PTSD and
some form of IHD, including IHD generally (n=16), or more specifically myocardial infarction (Ml)
(n=9), heart failure (HF) (n=4), and angina pectoris (n=2). Lastly, n=5 studies included fibromyalgia as
an outcome, and only one included study explored the link between PTSD and psoriasis (n=1).
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Table 2: Study characteristics

Study Population |Study ID Country Follow-up N N with Data source PTSD criteria/scale |Outcome
design time - median |recruited |PTSD
(years)
Longitudinal |Veteran Ahmadii 20182 USA 4.2 246 50 Study specific (e.g. DSM-IV DM
survey) Hypertension
IHD/CAD
Bergman 202227 UK 37 78,157 NR ICD-9, ICD-10 DM
Beristianos 2016 USA NR 138,341 |4,041 Database HF
M1
Boyko 2010 3 44,754 1,595 Study specific (e.g. PCL-S DM
survey)
Cohen 20134 NR 557,142 |185,911  |Patient registry NR CVA
Crum-Cianflone 2014% 5.6 (mean) 60,025 3,331 Study specific (e.g. PCL-S IHD/CAD
survey)
Derbas 20204 NR NR NR Database NR MlI
Ebrahimi 2020 5.2 388,530 [129,510  |Patient registry ICD-9, ICD-10 IHD/CAD
Ebrahimi 20215 4.6 398,769 [132,923  |Database IHD/CAD
4.9 IHD/CAD
53 IHD/CAD
Ebrahimi 202252 NR 398,139  |132,293  |Routinely collected DM
records Hypertension
Ebrahimi 20245 6.42 (mean) 630,710 |104,046 CVA
5.82 (mean) CVA
Gaffey 2021%2 2.14 988,090 (276,141 |Database CVA
Howard 2018% 3.9 3,846 1,632 Hypertension
4 Hypertension
4.4 Hypertension
Howard 2020%° NR 38,734 1,197 Patient registry PCL-C Hypertension
Kang 2006%° 10 29,170 3,254 Database ICD-9, ICD-10 CVA

Hypertension
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Study Population |Study ID Country Follow-up N N with Data source PTSD criteria/scale |Outcome
design time - median |recruited |PTSD
(years)
Ml
O'Toole 2008%7 Australia ~ |NR 1,000 NR Study specific (e.g. DSM-III Hypertension
survey)
Rosman 20197 USA 13 987,855 (282,382  |Routinely collected ICD-9, ICD-10, DSM- |CVA
records IV and PTSD checklist
Roy 20157 7.2 8,248 1,712 Study specific (e.g. ICD-9, ICD-10 HF
survey)
Sommer 20227 Canada NR 2,941 673 Database DSM-IV DM
Vaccarino 2011% USA 15 540 220 Patient registry Unclear IHD/CAD
Vaccarino 201377 13 307 pairs  |137 DSM-I11 IHD/CAD
Wolfe 201878 NR 415 NR Routinely collected Los Angeles Symptom DM
records Checklist Hypertension
Active duty |Krantz 20245 49,656 Database ICD-9, ICD-10 Hypertension
soldiers
2,201
Lawrence-Wolff 20162 1,761 NR NR/unclear NR FMS
General Ahmadi 2014% 4.1 246 50 Study specific (e.g. IHD/CAD
survey)
Chen 20152 Taiwan NR 26,085 5,217 Database CD-9-CM codes CVA
309.81
Dai 2021%° 5.98 49,005 9,801 Routinely collected ICD-9, ICD-10 Psoriasis
records
Jiang 2007%8 USA NR 3,084 154 NR/unclear DSM-IV DM
Mendlowicz 202352 Brazil 320 47 Study specific (e.g. PCL-IV-TR Hypertension
Female Roberts 2015 USA 49739 [4,765 survey) DSM-IV DM
nurses
9/11 Brackbill 20144 14,087 1,586 Patient registry PTSD checklist IHD/CAD
SUrVIVOrs - 13ordan 2011%° 2.9 (mean)  [39,324 5,147 IHD/CAD
Nash 2019 NR 34,176 809 Database ICD-9, ICD-10 Hypertension
Yu 20187 42,527 6,858 Patient registry PCL-S CVA
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Study Population |Study ID Country Follow-up N N with Data source PTSD criteria/scale |Outcome
design time - median |recruited |PTSD
(years)
Disaster Miller-Archie 201453 36,899 5,267 PCL DM
survivors
Fukushima |Hirai 2022% Japan 4.4 18,534 4,170 Database DM
evacuees
Stroke Swain 20157 Colombia, [NR 45,288 NR Study specific (e.g. DSM-IV CVA
survivors Mexico, US, survey)
Peru, Japan,
NZ,
Belgium,
France,
Germany,
Italy, NL,
Spain,
Northern
Ireland,
Portugal,
Romania,
Poland,
Israel
Case-control {General Kim 20223 Korea 6.56 (mean) |214,996 |53,749 Database ICD-9, ICD-10 CVA
IHD/CAD
Cross- Veteran Bullman 2018 USA NA 11,411 2,874 Patient registry DSM-HI/T-RNV Hypertension
sectional Ebrahimi 2020%° 83,5197 |151,144  |Routinely collected DSM-IV IHD/CAD
Ebrahimi 20223 398,769 132,293 |records CVA
Moazen-Zadeh 2016%2 |lIran 100 50 Study specific (e.g. Hypertension
Nichter 2019 USA 2,732 100 survey) PCL-S CVA
DM
FMS
IHD/CAD
MlI
Active duty |Dizmang 20224 USA 2,423 NR NR FMS
soldiers
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Study
design

Population
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Follow-up
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Gill 2009%
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CVA
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Hypertension
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Study Population |Study ID Country Follow-up N N with Data source PTSD criteria/scale |Outcome
design time - median |recruited |PTSD
(years)
Native Sawchuk 20057 1,414 212 DSM-1V CVA
American
Asylum Agyemang 2012%° NL 105,180 |4,648 Database DM
seeker Al-Smadi 2021 Jordan 288 NR Study specific (e.g. PTSD questionnaire  [FMS
survey) was developed by
Shakeeb 2012
Deportees  |Walczewska 201138 Poland 150 80 DSM-IV IHD/CAD
Police Stevelink 2020% UK 40,299 1,471 Trauma Screen Hypertension
employees Questionnaire
Unclear General Baumert 20124 Germany NR 2,970 NR Impact of Event Scale, DM
the
Posttraumatic
Diagnostic Scale and
interview data

CAD = coronary artery disease; CVA = cerebrovascular accident; DM = diabetes mellitus; DSM = Diagnostic and Statistical Manual of Mental Disorders; FMS = fibromyalgia syndrome; HF =
heart failure; ICD = International Classification of Diseases; IHD = ischaemic heart disease; MI = myocardial infarction; NA = not applicable; NL = The Netherlands; NR = not reported; NZ =
New Zealand; PCL-S = Posttraumatic Checklist-Specific; PTSD = post-traumatic stress disorder; UK = United Kingdom; US = United States; USA = United States of America
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Baseline characteristics

Three studies evaluated PTSD in the 9/11 terrorist attack survivors,®® % 7° four in active duty
soldiers,? 48 61,80 two in asylum seekers,®® “° one in deportees to Siberia,*® one in disaster survivors,®
one in female nurses,®® one in Fukushima evacuees,* one in Native Americans,’? one in Police

em p|0yees,23 one in Stroke SUrViVO r-s’75 27 in vetera nSZZ, 26, 27, 29, 31, 32,37, 42,43,45-47,49-52, 54, 56, 57, 60, 65, 67, 70, 71,
73,77,78 and 15 in the general pOpu|ati0n.24' 25, 28, 30, 33-36, 41, 58, 62, 66, 68, 74, 76

The sample sizes ranged from 29 in Amir 1997%* to 1,621,382 in Niyas 2024.% In those with PTSD, the
mean age ranged from 25.2 in Howard 2020°° to 70.2 years in Kang 2006°° whereas in those without
PTSD the mean age ranged from 25.5 in Howard 2019°° to 71.08 in Niyas 2024.3° The percentage of
obesity at baseline in those with PTSD ranged from 15.7% in Crum-Cianflone 2014%° to 41.7% in
Ebrahimi 2021°! whereas in those without PTSD it ranged between 10.5%%° and 41.9% respectively.>
The percentage of hypertension at baseline in those with PTSD ranged from 4.6% in Stevelink 2020%
to 83.3% in Walczewska 2011 whereas in those without PTSD it ranged between 6% in Moazen-
Zadeh 2016%% to 95.4% in Stevelink 2020.%3 The percentage of hyperlipidaemia at baseline in those
with PTSD ranged from 11.1% in Ebrahimi 20245% to 77.5% in Walczewska 201138 whereas in those
without PTSD it ranged between 9.6% in Ebrahimi 2024°* to 65.7% in Walczewska 2011.% The
percentage of diabetes at baseline in those with PTSD ranged from 0.3% in Moazen-Zadeh 2016% to
35.8% in Niyas 2024%* whereas in those without PTSD it ranged between 1.2% in Vaccarino 2013”7 to
24.1% in Beristianos 2016.% The percentage of current smokers at baseline in those with PTSD
ranged from 4.4% in Roberts 2015% to 61% in Sawchuk 200572 whereas in those without PTSD it
ranged between 4.7% in Kim 202234 to 55.7% in Walczewska 2011.%8 The percentage of those with
alcohol dependence at baseline in those with PTSD ranged from 1.6% in Ebrahimi 2024°* to 61% in
Sawchuk 20057% whereas in those without PTSD it ranged between 1.1% in Ebrahimi 2024°* to 40.7%
in Crum-Cianflone 2014.%° The percentage of those with non-alcohol (drug) dependence at baseline
in those with PTSD ranged from 1.6% in Ebrahimi 2021°* to 33.5% in Roy 2015”! whereas in those
without PTSD it ranged between 0.8% in Beristianos 2016* and Ebrahimi 2024°* to 13.3% in Roy
2015.7* The percentage of those with depression at baseline in those with PTSD ranged from 9.9% in
Ebrahimi 2024°* to 74.2% in Spitzer 200974 whereas in those without PTSD it ranged between 1.4% in
Crum-Cianflone 2014% to 30.9% in Kim 2022.3* The percentage of those with anxiety at baseline in
those with PTSD ranged from 8.1% in Ebrahimi 2021 to 46.2% in Gaffey 202132 whereas in those
without PTSD it ranged between 0.8% in Crum-Cianflone 2014% to 22.1% in Gaffey 202132

In summary there was a lower percentage of those with anxiety and depression at baseline in those
with PTSD as compared to those without PTSD.
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Table 3: Baseline characteristics

Study ID Population  [Subgroup N Mean |% % % % % % % % % %
age (yrs)|males |obesity [hypertension |hyperlipidaemi |diabetes |current |alcohol non-alcohol (drug) |depression |anxiety
a smoking |dependence |dependence
Agyemang 2012% |Asylum Female 36,433 NR 0 2.7 NR NR 29 9.3 NR NR 5 NR
seeker Male 68,747 100 0.7 17 30.3 2.5 NR
Ahmadi 2014 |General Whole sample 246 63 88 NR NR NR NR NR
Ahmadii 2018%  |Veteran No PTSD 196 62 70 53 52 15 38 NR
PTSD 50 61 74 56 58 18 42 NR
Al-Smadi 2021 |Asylum Whole sample 288 52.5 0 24.6 2.7 3.4 NR NR
seeker
Amir 1997 General No PTSD 37 36.2 35.1 NR NR NR NR
PTSD 29 34.4 38 NR
Baumert 20124 Whole sample 2,970 NR NR NR
Bergman 2022%”  |Veteran 78,157 7.2% NR
Beristianos 2016% No PTSD 134,300 67.9 97 64.7 24.1 7.7 3.3 0.8 9 15
PTSD 4,041 64.4 97.9 67.4 26.6 14.4 13.7 6.1 47.8 8.5
Boyko 2010% Whole sample 44,378 36.3 73.6 NR 0.8 15.2 NR NR 2.6 1.7
Bullman 2018% No PTSD 8,537 42 99.1 NR NR NR NR
PTSD 2,874 39 99.8 NR
Chen 2015% General No PTSD 20,868 36.65 |20.9 6.8 3 1.9 NR
PTSD 5,217 8.5 4.2 46.8 NR
Cohen 2013 Veteran Whole sample 557,142 61 NR NR NR NR NR
Crum-Cianflone No PTSD 56,694 NR 73.6 105 [9.1 0.8 15.7 40.7 1.4 0.8
2014% PTSD 3,331 65.6 15.7 13.3 14 27.6 52.3 25.9 174
Dai 2021%° General No PTSD 39,204 33.1 235 NR NR NR NR NR NR NR
(median)
PTSD 9,801 33.2 NR
(median)
Derbas 2020% Veteran Whole sample NR NR NR NR
Dizmang 2022%¢ | Active duty 2,423 NR
soldiers
Ebrahimi 2020%  |Veteran 388,530 40.3 NR
Ebrahimi 2020%° PTSD 151,144 50.4 NR
Ebrahimi 20215 No PTSD 265,846 40.1 0 41.9 14.2 114 4.8 19.6 1.8 14 111 8.2
PTSD 132,923 40.2 41.7 14.7 11.9 4.9 19.4 19 1.6 8.1
Whole sample 398,769 40.1 418 (144 115 4.8 19.5 15 8.2
Ebrahimi 20223 No PTSD 265,846 NR NR NR NR NR NR NR NR NR NR NR
PTSD 132,293 NR
Ebrahimi 20225 No PTSD 265,846 NR
PTSD 132,293 NR
Ebrahimi 2024% No PTSD 104,046 39.13 |0 288 [12.1 9.6 3.1% 0.2 1.1 0.8% 7.2% 6.2%
PTSD 39.16 30.7 13.2 11.1 3.7% 22.2% 16 1.3% 9.9% 8.3%
Gaffey 2021% No PTSD 711,949 32.96 (9176 |37.08 [41.2 31.84 10.49 32.21 16.85 6.37 10.11 22.1
PTSD 276,141 30.66 89.17 38.75 [41.25 37.08 8.33 57.92 42.92 325 375 46.25
Whole sample 988,090 30.18 |87.84 |25.96 [13.12 18.07 2.99 42.31 10.88 5.42 9.63 15.76
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Study ID Population  [Subgroup N Mean |% % % % % % % % % %
age (yrs)|males |obesity [hypertension [hyperlipidaemi |diabetes [current |alcohol non-alcohol (drug) |depression [anxiety
a smoking |dependence |dependence
Gill 2009% General PTSD 86 NR 0 NR NR NR NR 45.3 NR NR 37.2 NR
Trauma, no PTSD (138 31.8 174 NR
symptoms
Whole sample 250 40 35.6 24 NR
Hirai 2022% Fukushima No PTSD 14,364 61.6 42.2 48.8 0 13.7 NR NR
evacuees PTSD 4,170 63.5 32.9 54.3 124 NR
Whole sample 19,590 62.5 37.9455 50.9 131 14.9 NR
7427
Howard 2018%  |Veteran >15 PTSD diagnoses|544 26.2 97.2 23.9 NR NR NR NR
1-15 PTSD 1,088 25.2 98.1 18.1 NR
diagnoses
No PTSD 2,214 25.5 98.6 10.1 NR
Whole sample 3,846 26 98.3 14.3 NR
Howard 2020 No PTSD 37,537 NR NR NR NR
PTSD 1,197 NR
Jiang 2007°%® General Female 1,677 0 9.9% 4.1% 6.5% NR
Male 1,407 100 5.3% 11 4.2% NR
Jordan 2011% 9/11 survivors |Female 15,102 43.9 0 13.9 34 0.146 NR NR NR
Male 24,222 44 100 16.1 3.8 0.151 NR
Kang 2006%° Veteran No PTSD 9,728 69.9 NR NR NR NR
PTSD 19,442 70.2 NR NR
Kim 2022% General No PTSD 57,090 50.31 100 47.27 19.98 10.67
104,157 49.71 0 4.7 30.94 18.02
PTSD 19,030 49.88  |100 48.01 58.38 33.62
34,719 49.86 0 7.38 66.23 41.37
Krantz 2024 Active duty |No PTSD 47,455 NR 86.2 NR NR NR
soldiers PTSD 2,201 88.6 NR
Lawrence-Wolff Whole sample 1,761 NR NR
2016%
Mendlowicz General Whole sample 320 39.07 |40.9 11.8 [24.3 9.9 10 NR
202352
Miller-Archie Disaster Diabetes 2,143 NR 65.4 58.3 715 63.3 NR 174 NR NR
2014% survivors
Miller-Archie No Diabetes 34,765 61.6 295 [36.3 374 14.3 NR
2015°%
Moazen-Zadeh Veteran No PTSD 50 Median |100 NR 6 NR 0.06 0.32 NR
20162 =52
PTSD Median 22 0.3 0.52 NR
=49
Nash 2019% 9/11 survivors |Whole sample 34,176 NR 0 NR 0.1 NR NR
Nichter 2019%  |Veteran No PTSD or MDD |2,491 6252 929 49.3 45.3 17.6 0 NR
PTSD only 40 56.04 84.8 39.1 47.8 15.2 NR
PTSD/MDD 60 49.49 90.2 50.1 64.1 100 NR
Niyas 2024 General No PTSD, STEMI 400,740 64.95 65.61 51.18 53.85 26.3 37.21 NR NR
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Study ID Population  [Subgroup N Mean |% % % % % % % % % %
age (yrs)|males |obesity [hypertension [hyperlipidaemi |diabetes [current |alcohol non-alcohol (drug) |depression [anxiety
a smoking |dependence |dependence
No PTSD, NSTEMI 1,217,456 71.08  [54.89 46.39 49.55 35.2 24.18 NR
PTSD, STEMI 745 58.6 84.3 57.72 62.82 28.4 55.97 NR
PTSD, NSTEMI 2,441 61.06 [78.94 53.34 62.02 35.8 44.33 NR
Nobles 2016 Non-Latino Black  [6,238 422 44.6 345 (331 NR 11 26.7 10.5 NR
Non-Latino White 6,696 46.3 48.4 22.9 24.4 6.6 24.9 17.8 NR
O'Toole 2008%”  |Veteran Whole sample 1,000 46.6 100 NR NR NR NR NR NR
Pietrzak 2011% General No PTSD 26,716 NR 50.8 24.7 20.6 8 NR
Partial PTSD 2,471 32.6 28 21.8 NR
PTSD 2,463 30.7 30 24.2 10.9 NR
Pietrzak 2012% Full PTSD 469 30.3 58.6 37.9 21.6 NR
No PTSD 7,519 46.8 49.5 36.7 17.2 NR
Partial PTSD 545 34.3 55 37.8 16.4 NR
Roberts 2015%°  |Female nurses [No trauma 14,914 0 NR NR NR 4.1 NR
Trauma, 1-3PTSD |[4,752 49 NR
symptoms
Trauma, 4 or 5 2,868 44 NR
PTSD symptoms
Trauma, 6 or 7 1,897 6.4 NR
PTSD symptoms
Trauma, no PTSD (25,308 4.6 NR
symptoms
Rosman 20197 Veteran No PTSD 705,473 30.63 87.1 23.19 |9.33 14.3 2.36 25.55 4.48 1.95 3.64 9.07
PTSD 282,382 29.03 89.8 32.92 [23.58 27.47 4.56 45.81 26.87 14.08 24.57 32.47
Roy 2015™ No PTSD 6,536 65 95.4 30.2 61 48.5 13.5% 12.9% NR 13.3% 6.9% 2.7%
PTSD 1,712 59 95.8 36.7 55.7 55.1 14.2% 0.32 335 24.8% 14.8%
Sawchuk 200572  |Native No PTSD 1,202 34 52 NR NR NR 9 48 31 NR 6 NR
American PTSD 212 37 31 14 61 61 23 NR
Sommer 2022 |Veteran New Onset PTSD  |380 33 86.4 26 11.2 NR NR NR NR
No PTSD 2,268 36.2 89.1 23.6 8.4 NR
Persistent /recurrent (87 344 71.1 231 16.2 NR
PTSD
Remitted PTSD 118 36.4 81.8 26 18.1 NR
Spitzer 20097 General PTSD 62 55.2 323 NR NR 339 194 74.2 NR
Trauma, no PTSD  |1,669 57.3 49.9 20.6 8.9 21.7 NR
symptoms
Stevelink 2020  |Police No PTSD 36,318 NR 96 95.4 0.96 NR NR NR
employees PTSD 1,474 4 4.6 0.04 NR
Swain 20157 Stroke Whole sample 45,288 NR NR NR NR
survivors
Tsai 20177 General No PTSD 1,468 47.3 28.9 28.6 10.5 12.8 NR
PTSD 54 34.3 29.8 51.8 12.8% 70.9 NR
Vaccarino 2011% |Veteran Male 540 41 100 NR NR NR NR NR
Vaccarino 2013"" No PTSD 425 42.7 15.8 1.2 30.7% 19.20% NR
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Study ID Population  [Subgroup N Mean |% % % % % % % % % %
age (yrs)|males |obesity [hypertension [hyperlipidaemi |diabetes [current |alcohol non-alcohol (drug) |depression [anxiety
a smoking |dependence |dependence
PTSD 137 42.5 25.9 0.7 0.518 38.3 NR
Walczewska Deportees No PTSD 70 70.8 50 22.9 75.7 65.7 114 55.7 NR NR
2011% PTSD 80 69.3 325 1833 775 26.3 36.3 NR
Wolfe 20187 Veteran Whole sample 415 355 NR NR NR NR NR NR NR
Yu 2018 9/11 survivors 42,527 NR 61.2 41.5 12.1% 11.4% NR

MDD = major depressive disorder; NR = not reported; PTSD = post-traumatic stress disorder; yrs = years

130

Kleijnen Systematic Reviews Ltd




Risk of bias

Risk of bias was assessed for all 48 studies available as a full paper. Overall, 26 studies (54%) were
jUdgEd to be ata hlgh risk Of bias’22-24, 27,28, 32, 33, 36, 38-40, 51, 55, 57, 58, 60, 63, 65-68, 72, 74-76, 78 whereas 22 StUdiES
(46%) were judged to be at a medium risk of bias.26: 29 30, 34, 35,37, 42-45, 54, 56, 59, 61, 62, 64, 65-71, 73, 77,79 N gne

of the studies were judged to be at a low risk of bias.

In terms of individual domains, nine studies (19%) were judged to be at a high risk of bias for study
participation?% 23 27,40, 58,60, 67,76, 78 \y haregs it was low in nine studies (19%)2% 30 51, 54-56,69,71,74 5 q
medium in the remaining 30 studies (63%).

Twenty-one studies (44%) were judged to be at a high risk of bias for study attrition?%24 28 32,33, 36,38-40,

55,57, 58, 63, 65, 66, 68,72, 74,75,78 Whereas it was medium in 12 Studies (25%).29, 37,43, 44,59, 60, 67,70, 71, 76,77,79

Fifteen studies (31%) have employed a retrospective design, hence assessing attrition bias was not
applicable 26, 27, 30, 34, 35, 42,45, 51, 54,56, 61, 62, 64, 69, 73

Two studies (4%) were judged to be at a high risk of bias for independent predictor measurement;?*
6 whereas it was low in five studies (10%) 3% 7% 7! and medium in the remaining 42 studies (88%).

Only one study (2%) was judged to be at a high risk of bias for outcome measurement??; whereas it
was low in 9 studies (19%)2* 2% 30.34.35.38,43, 55,68 and medium in the remaining 38 studies (79%).

22,40,51

Three studies (6%) were judged to be at a high risk of bias for study confounding, whereas it

was low in three studies (6%)* 3% 42 and medium in the remaining 42 studies (88%).

Five studies (10%) were judged to be at a high risk of bias for statistical analysis and reporting®% 2% >%

60,67 whereas it was low in 19 studies (40%)?%? 30 32-36,38, 39, 54,56, 57, 63, 65, 68,70, 73-75 3nd medium in the
remaining 24 studies (50%).
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Table 4: Risk of bias summary — by domain

Study ID Study participation| Study attrition | Independent predictor | Outcome measurement | Study confounding Statistical analysis and
measurement reporting
Agyemang 2012% Medium High Medium Medium Medium Low
Ahmadi 2018% Medium NA Medium Medium Medium Medium
Al-Smadi 2021 High High Medium Medium High Medium
Amir 1997 Medium High Medium Low Medium High
Bergman 202227 High NA Medium Medium Medium Medium
Beristianos 20164 Medium NA Medium Medium Low Medium
Boyko 2010% Medium Medium Medium Low Medium Medium
Brackbill 20144 Medium Medium Medium Medium Medium Medium
Bullman 2018 Medium NA Medium Medium Medium Medium
Chen 2015%8 Medium High Medium Medium Medium Low
Crum-Cianflone 2014 Low Medium Low Low Low Medium
Dai 2021%° Low NA Low Low Low Low
Ebrahimi 20215! Low NA Medium Medium High Medium
Ebrahimi 202454 Low NA Medium Medium Medium Low
Gaffey 2021% Medium High Medium Medium Medium Low
Gill 2009% Medium High Medium Medium Medium Low
Hirai 20225 Low High Medium Low Medium Medium
Howard 2018% Low NA Medium Medium Medium Low
Howard 202057 Medium High Medium Medium Medium Low
Jiang 200758 High High Medium Medium Medium High
Jordan 20115° Medium Medium Medium Medium Medium Medium
Kang 2006 High Medium Medium Medium Medium High
Kim 20223 Medium NA Medium Low Medium Low
Krantz 20245! Medium NA Medium Medium Medium Medium
Mendlowicz 202352 Medium NA Medium Medium Medium Medium
Miller-Archie 2014% Medium High Medium Medium Medium Low
Moazen-Zadeh 2016% High High High High High High
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Study ID Study participation| Study attrition | Independent predictor | Outcome measurement | Study confounding Statistical anglysis and

measurement reporting
Nash 20196 Medium NA Medium Medium Medium Medium
Nichter 201955 Medium High Medium Medium Medium Low
Niyas 2024% Medium NA Medium Low Medium Low
Nobles 201656 Medium High Medium Medium Medium Medium
O'Toole 2008% High Medium Medium Medium Medium High
Pietrzak 20113 Medium High Medium Medium Medium Low
Pietrzak 201268 Medium High Medium Low Medium Low
Roberts 20155 Low NA Medium Medium Medium Medium
Rosman 20197 Medium Medium Low Medium Medium Low
Roy 2015 Low Medium Low Medium Medium Medium
Sawchuk 200572 Medium High Medium Medium Medium Medium
Sommer 202273 Medium NA Medium Medium Medium Low
Spitzer 200974 Low High Medium Medium Medium Low
Stevelink 2020 High High Medium Medium Medium Medium
Swain 20157 Medium High Medium Medium Medium Low
Tsai 201778 High Medium High Medium Medium Medium
Vaccarino 2011% Medium Medium Medium Medium Medium Medium
Vaccarino 201377 Medium Medium Medium Medium Medium Medium
Walczewska 201138 Medium High Medium Low Medium Low
Wolfe 201878 High High Medium Medium Medium Medium
Yu 20187 Medium Medium Medium Medium Medium Medium
NA = not applicable
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Outcomes

All but three studies estimated the effect of PTSD as an independent predictor of one of the

outcomes, the exceptions being one of FMS?* and two of hypertension.?> 2

Chronic obstructive pulmonary disease

No studies were found.

Cerebrovascular accident

Seventeen studies investigated the relationship between PTSD and CVA, and all estimated the effect
of PTSD as an independent predictor of CVA (see Table 5). Of these, eight studies had a longitudinal
design (Cohen 2013, Ebrahimi 2024,>* Kang 2006, Yu 2018,”° Chen 2015,%® Gaffey 2021,32 Rosman
2019,7° Swain 20157°), eight had a cross-sectional design (Ebrahimi 2022,3! Nichter 2019,% Pietrzak
2012,%8 Spitzer 2009,”* Pietrzak 2011,%¢ Sawchuk 2005,”2 Nobles 2016,% Tsai 20177), and one study
had case-control design (Kim 202234). The range of the effects of PTSD on CVA, measured using
adjusted hazard ratio (HR), odds ratio (OR), and risk ratio (RR), varied between 1.15; 95% confidence
interval (CI) (0.95, 1.38) and 2.04; 95% Cl (1.59, 2.64) in eight longitudinal studies.

Findings from eight longitudinal studies suggest that PTSD is a predictor of CVA. Three of these
studies were judged to be at a medium risk of bias. For instance, Ebrahimi 2024>* found in their study
that included 104,046 veteran women with PTSD and 104,046 without PTSD a higher risk of stroke
(adjusted HR = 1.33; 95% Cl [1.2, 1.4]) in those with PTSD, diagnosed with ICD-9 and ICD-10 codes.
Similarly, in their longitudinal study, Rosman 20197° in 282,382 young adults with PTSD and 705,473
without PTSD, found a higher risk of early incident stroke in those young adults with PTSD measured
with (adjusted HR = 1.36; 95% CI [1.22, 1.52]), adjusted for age, sex, race/ethnicity, stroke
comorbidities, lifestyle factors, and psychiatric comorbidities. In their longitudinal study, Yu 2018”°
found in 42,527 participants (6,858 with PTSD and 35,229 without PTSD) with 9/11-related PTSD
from the WTC Health Registry, that PTSD, measured with the PCL-S, was associated with higher risk
of developing a stroke (adjusted HR = 1.69; 95% CI [1.42, 2.02]), adjusted for age, smoking status and
history of diabetes or hypertension.

Four longitudinal studies were assessed to be at a high risk of bias, all of which showed a non-
statistically significant effect of PTSD. Chen 20152 found in 5,217 and 20,868 participants with and
without PTSD respectively, based on ICD-9-CM codes, a greater risk of developing any type of stroke
(adjusted HR = 1.35; 95% Cl [0.54, 3.37]), adjusted for demographics and medical comorbidities.
Gaffey 202132 found in a sample of young and middle-aged US veterans, which included 276,141
participants with PTSD and 711,949 without PTSD, a greater risk of haemorrhagic stroke among
those with PTSD, based on ICD-9 and ICD-10 codes (adjusted HR = 1.22; 95% CI [0.97, 1.53]), adjusted
for age, sex, race/ethnicity, lifestyle factors, stroke comorbidities, and psychiatric comorbidities.
Swain 2015”° found in 45,288 individuals that PTSD based on the DSM-IV increased the odds of
developing a stroke (adjusted HR = 1.4; 95% Cl [0.9, 2.1]), adjusted for mental disorders, smoking
status, education, age, and person-years. Last, Kang 2006° conducted a study which aimed to assess
healthcare utilisation data for 10 years (1991-2000) from veterans. This study included 3,254
veterans with PTSD and 16,188 without PTSD and concluded that PTSD, based on ICD-9 and ICD-10
codes, is associated with higher odds of stroke (adjusted OR = 1.15; 95% Cl [0.95, 1.38]).

Cohen 2013% aimed to evaluate the association of PTSD and incident cerebrovascular disease in a
national sample of veterans and included 185,911 veterans with PTSD and 371,231 without PTSD.
The authors reported greater risk of CVA in men with PTSD (adjusted HR = 1.3; 95% CI [1.25, 1.33]),

134 Kleijnen Systematic Reviews Ltd



and in women with PTSD over time (adjusted HR = 2.04; 95% CI [1.59, 2.64]), adjusted for age,
established cardiovascular disease (CVD) risk factors, and depression. In the case of this study, the
risk of bias assessment was not performed as the available report was a conference abstract with
little information.

A case-control study conducted by Kim 2022,** judged to be at a medium risk of bias, was aimed at
exploring sociodemographic heterogeneity in the association between PTSD and CVA included
53,749 individuals with and 161,247 individuals without PTSD. The study found that PTSD, diagnosed
based on ICD-9 and ICD-10 codes, increases the risk of stroke of any type (adjusted HR = 1.18; 95% Cl
[1.03, 1.2]), adjusted for multiple established CVD and psychiatric comorbidities, as well as insurance
status.

Eight cross-sectional studies explored the relationship between PTSD and CVA. With the exception of
Ebrahimi 20223 that was excluded from the risk of bias assessment because it was a conference
abstract, a high risk of bias was identified in all of these studies. The range of the effects of PTSD on
CVA in cross-sectional studies, measured using adjusted HR, OR, and RR, varied between 0.7 and 4.28
(with Cls varying between 0.2 and 16.55).

Among studies with a cross-sectional design, four found that PTSD increased the risk or odds of CVA.
For example, Nichter 2019% concluded in their cross-sectional study with 100 USA veterans with
PTSD and 2,632 without PTSD, that PTSD, measured with the PCL-S, is associated with higher odds of
medical illness, including CVA (adjusted OR = 4.28; 95% Cl [1.11, 16.55]), adjusted for
sociodemographic characteristics, lifestyle characteristics, combat veteran status, and number of
lifetime traumas. In their study with 212 individuals with PTSD and 1,202 individuals without the
condition, Sawchuk 200572 reported that PTSD, based on DSM-IV criteria, significantly increases the
odds of CVA (adjusted OR = 2; 95% CI [1.1, 3.8]), adjusted for age, sex, education, lifetime PTSD or
lifetime major depression, diabetes, high blood pressure, smoking, and lifetime alcohol abuse or
dependence. Last, Nobles 2016°% found increased risk of CVA among both White and Black
participants with PTSD, based on DSM-IV criteria (adjusted RR = 2.79; 95% Cl [1.49,5.26] and RR =
2.42;95% Cl [1.3,4.51] respectively), adjusted for age and sex. Ebrahimi 20223! found in a cohort of
398,769 female veterans, 132,293 of which had PTSD, that PTSD, measured with the PCL-S, increased
the risk of CVA (adjusted HR = 1.64; 95% Cl [1.43,1.86]), adjusted for age, established CVA risk
factors, drug and alcohol dependence, neuroendocrine disorders (e.g., hypo or hyperthyroidism),
and number of visits. This study was excluded from the risk of bias assessment due to the available
report being a conference abstract.

In contrast, four cross-sectional studies found that PTSD lowered the risk or odds of CVA. For
example, Pietrzak 2012%8 reported, in a study including 1,014 people with and 7,519 people without
PTSD, lower odds of CVA in those with PTSD, based on DSM-IV criteria (adjusted OR = 0.7; 95% ClI
[0.3,1.57]), adjusted for total number of event types, PTSD status, sociodemographic and comorbid
mood, anxiety, substance use, personality disorder, and attention-deficit/hyperactivity disorder.
Spitzer 200974 found in 62 and 3,109 participants with and without PTSD respectively, based on DSM-
IV criteria, greater odds of developing a stroke (adjusted OR = 0.7; 95% Cl [0.2, 3.1]), adjusted for
age, sex, marital status, education, smoking, body mass index (BMI), blood pressure, depression, and
alcohol use disorders. In their cross-sectional study, Pietrzak 2011°¢ reported in 31,650 participants
(4,934 with PTSD and 26,716 without PTSD) that PTSD, diagnosed with DSM-IV criteria, is associated
with lower odds of developing a stroke (adjusted OR = 0.55; 95% Cl [0.28, 1.1]), adjusted for total
number of event types, PTSD status, sociodemographic and comorbid psychiatric disorders. None of
these the results from these three studies were statistically significant. Tsai 201776 found in a sample
of 1,527 people, which included 54 participants with PTSD and 1,468 participants without PTSD,
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lower odds of CVA among those with PTSD (unspecified diagnostic criteria) (adjusted OR = 0.89; 95%
Cl [0.85, 0.94]), adjusted for sociodemographic characteristics.
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Table 5: Studies evaluating PTSD as an independent predictor for CVA

Study design |Study ID Population PF effect unadjusted (95% Cl) PF effect adjusted (95% Cl) Regression independent variables
Longitudinal |Chen 201528 General Haemorrhagic stroke: HR = 2.34 HR =1.35 (0.54, 3.37) Demographic data and medical comorbidities, including major
(1.21, 4.52) depression, hypertension, dyslipidaemia, DM, renal disease, IHD,
Any stroke: HR = 3.84 (2.96, 4.98) HR =3.37 (2.44, 4.67) arrhythmia, head injury
Ischaemic stroke: HR =3.91 (2.74, |HR=3.47(2.23, 5.39)
5.58)
Cohen 20134  |Veteran NR Men: HR = 1.3 (1.25, 1.33) Age, traditional cardiac risk factors, depression
Women: HR = 2.04 (1.59, 2.64)
Ebrahimi 2024 |Veteran NR HR=1.33(1.2,1.4) NR

1.63)

Haemorrhagic stroke: HR = 1.84

HR = 1.64 (1.49, 1.8)

Gaffey 202132 |Veteran 1.84 (1.49, 2.26) HR =1.22 (0.97, 1.53) Age, sex, race/ethnicity, lifestyle factors, stroke comorbidities,
psychiatric comorbidities

Kang 200660 Veteran NR OR=1.15(0.95, 1.38) NR

Rosman 201970 |Veteran 1.62(1.47,1.79) HR =1.36 (1.22, 1.52) Age, sex, race/ethnicity, stroke comorbidities, lifestyle factors,
psychiatric comorbidities

Swain 20157° Stroke NR OR=1.4(0.9,2.1) Mental disorders, smoking status, education, age, person-years

survivors

Yu 20187° 9/11 survivors |[NR HR =1.69 (1.42, 2.02) Older age, being a current smoker, history of diabetes or

hypertension
Case-control |Kim 202234 General Ischaemic stroke: HR =1.53 (1.44, |HR=1.18(1.03,1.2) BMI, SBP, DBP, total cholesterol, fasting glucose, psychotic disorder,

manic episodes/bipolar disorders, depressive symptoms/disorders
and anxiety related disorders, current smoking status, current

(1.69, 2.01) alcohol consumption status, monthly insurance premium
Cross- Ebrahimi 202231 |Veteran NR HR =1.64 (1.43, 1.86) Age, traditional risk factors such as diabetes, hypertension,
sectional hyperlipidaemia and smoking, as well as obesity, CKD, psychiatric
disorders (depression, anxiety), female specific risk factors (e.g., pre-
eclampsia), drug and alcohol dependence, neuroendocrine disorders
(e.g., hypo or hyperthyroidism), and number of visit
Nichter 2019%5 |Veteran NR PTSD/MDD: OR = 4.28 (1.11, 16.55) |Age, sex, education, marital status, employment status, household
PTSD only: OR =5.82 (2.17, 15.6) income, lifetime alcohol use disorder, lifetime nicotine use disorder,
lifetime drug use disorder, enlistment status, primary source of
healthcare, combat veteran status, number of lifetime traumas
Nobles 201656 |General 1.57 (0.84, 2.94) White: RR =2.79 (1.49, 5.26) Age, sex
1.62 (0.87, 3.03) Black: RR = 2.42 (1.3, 4.51) Age, sex
Pietrzak 20113¢ |General NR Partial PTSD: OR =0.55 (0.28, 1.1) |Total number of event types, PTSD status, sociodemographic and
PTSD: OR =1.33(0.81, 2.16) comorbid mood, anxiety, substance use, personality disorder,
attention-deficit/hyperactivity disorder
Pietrzak 2012%8 |General NR Partial PTSD: OR = 0.7 (0.3, 1.57)
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Study design |Study ID Population PF effect unadjusted (95% Cl) PF effect adjusted (95% Cl) Regression independent variables
PTSD: OR =1.2(0.56, 2.51) Total number of event types, PTSD status, sociodemographic and

comorbid mood, anxiety, substance use, personality disorder,
attention-deficit/hyperactivity disorder

Sawchuk 200572 |Native NR OR=2(1.1,3.8) Age, sex, education, lifetime PTSD or lifetime major depression,

American diabetes, high blood pressure, smoking, and lifetime alcohol

abuse/dependence

Spitzer 200974  |General NR OR=0.7(0.2,3.1) Age, sex, marital status, education, smoking, BMI, blood pressure,
depression, alcohol use disorders

Tsai 201776 General NR OR =0.89 (0.85, 0.94) Sociodemographic

BMI = body mass index; CKD = chronic kidney disease; Cl = confidence interval; CVA = cerebrovascular accident; DBP = diastolic blood pressure; DM = diabetes mellitus; HR = hazard ratio; IHD
= ischaemic heart disease; MDD = major depressive disorder; NR = not reported; OR = odds ratio; PF = prognostic factor; PTSD = post-traumatic stress disorder; RR = relative risk; SBP = systolic

blood pressure
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Diabetes

Seventeen studies investigated the relationship between PTSD and DM, and all estimated the effect
of PTSD as an independent predictor of DM (see Table 6). Of these, nine studies were longitudinal
(Ebrahimi 2022, Hirai 2022,>° Roberts 2015,%° Wolfe 2018,”® Bergman 2022,%” Boyko 2010, Jiang
2007,%8 Miller-Archie 2014,% and Sommer 202273), six studies were cross-sectional (Nichter 2019,%
Pietrzak 2011,% Pietrzak 2012,% Spitzer 2009,”* Nobles 2016,%® and Agyemang 2012%), one study had
a case-control design (Ahmadii 20182°), and the design of one study remained unclear due to limited
information in the available report (Baumert 2012%!). Eleven of these studies estimated the effect of
PTSD in terms of OR, four as HR, one as RR, and one as APR.

Results from seven longitudinal studies suggest that PTSD is a predictor of DM, with effects ranging
between 1.06; 95% Cl (0.94, 1.2) and 2.31; 95% Cl (1.07, 4.97). Among these, three studies were
classified as being at a medium risk of bias. For example, in their longitudinal study, Roberts 20155
found in a sample of 4,765 women with PTSD and 44,974 women without PTSD a higher risk of DM
among those with the condition. Adjusted HR were 1.3; 95% Cl (1.12, 1.5) and 1.33; 95% CI (1.13,
1.56), respectively for those with four or five PTSD symptoms and for those with six or seven PTSD
symptoms, according to the DSM-IV, adjusting for race, somatotype at 5 years, parental education,
parental and maternal type 2 DM, BMI, lifestyle characteristics, and recent antidepressant use.
Similarly, in their military cohort study, which included 1,595 people with and 42,115 people without
PTSD, Boyko 2010* demonstrated that PTSD, measured with the PCL-S, significantly increases the
odds of DM (adjusted OR = 2.24; 95% Cl [1.54, 3.26]), adjusted for age, sex, race/ethnicity, education,
and BMI. Last, a study by Sommer 202273 included 673 force members and veterans with PTSD and
2,268 without PTSD and reported greater odds of DM among those with PTSD, based on DSM-IV
criteria, regardless of whether it was remitted (adjusted OR = 2.31; 95% CI [1.07, 4.97]), new onset
(adjusted OR =1.8; 95% Cl [1.12, 2.89]), or persistent/recurrent (adjusted OR = 2.25; 95% Cl [0.95,
5.32], statistically not significant), adjusted for sociodemographic characteristics, deployment history,
military element, and psychiatric conditions.

Three studies assessed as being at a high risk of bias reported an association between PTSD and
increased odds or risk of DM. For instance, Hirai 2022% found in their study that included 4,170
people with PTSD and 14,364 people without PTSD from Fukushima a higher risk of DM among those
with PTSD, although the effect was not statistically significant (adjusted HR = 1.06; 95% Cl [0.94, 1.2]).
The HR was adjusted for demographic variables, lifestyle characteristics and established DM risk
factors. Similarly, Bergman 2022% found in a sample of 78,157 veterans, greater odds of developing
DM in those with PTSD, based on ICD-9 and ICD-10 codes (adjusted OR = 1.29; 95% CI [1.04, 1.59]).
Miller-Archie 2014 conducted a longitudinal study with 5,267 9/11 survivors with PTSD and 31,632
survivors without PTSD and reported greater odds of DM among those with the condition, which
they measured with the PCL (adjusted OR = 1.28; 95% ClI [1.14, 1.44]), adjusting for age, sex,
race/ethnicity, educational status at wave 1 of the study, hypertension, high cholesterol, and BMI at
wave 3 of the study.

A study by Ebrahimi 202252 found that PTSD, based on ICD-9 and ICD-10 codes, was linked with a
higher risk of developing DM (HR = 1.53; 95% CI [1.5, 1.56]). This longitudinal study included 132,293
women veterans with PTSD and 265,846 without PTSD and was excluded from the risk of bias
assessment due to limited information in the available conference abstract.

Findings from two longitudinal studies associated PTSD with lower risk or odds of DM, although
results were non-statistically significant. Wolfe 201878 found in 415 veterans that PTSD, based on the
Los Angeles Symptom Checklist, was linked with a decreased risk of DM over time (adjusted HR =
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0.75; 95% CI [0.47, 1.18]), adjusted for age, education, and race/ethnicity. Similarly, Jiang 20078
found in their study with 154 American Indians with PTSD and 2,930 without PTSD smaller odds of
DM among those with PTSD based on DSM-IV criteria (adjusted OR = 0.74; 95% Cl [0.36, 1.51]),
adjusting for three-category mental disorder variables. Both of these studies were judged as being at
high risk of bias.

Six cross-sectional studies, all of which were found to present a high risk of bias, explored the
association between PTSD and DM. Five of these studies found that PTSD increased the odds, risk or
rate of DM, with adjusted OR, RR, and adjusted prevalence ratio (APR) ranging between 1.1; 95% ClI
(0.86, 1.46) and 1.5; 95% CI (0.7, 3.1). For instance, Spitzer 200974 reported increased odds of DM
among people with PTSD in their study including 62 adults from the general population with PTSD
and 3,109 without PTSD based on DSM-IV criteria (adjusted OR = 1.5; 95% Cl (0.7, 3.1). The analysis
was adjusted for demographic characteristics, risk factors, and psychiatric comorbidities. Pietrzak
2011% also found that PTSD increased the odds of DM in their cross-sectional studies which included
4,934 US adults with PTSD and 26,716 adults without PTSD, based on DSM-IV criteria (adjusted OR =
1.12; 95% Cl [0.94,1.35], statistically not significant). However, this was not the case when only
people with partial PTSD were considered (0.91; 95% Cl [0.75, 1.1]), adjusting for total number of
event types, PTSD status, sociodemographic and comorbid mood, anxiety, substance use, personality
disorder, and attention-deficit/hyperactivity disorder. Results from these two studies were
statistically non-significant. Similar results were obtained by Pietrzak 2012,% who found that PTSD,
but not partial PTSD, increased the odds of DM (adjusted OR = 1.1; 95% CI [0.86, 1.46] and 0.9; 95%
Cl [0.69, 1.16] respectively), in their study with 1,014 older adults with PTSD and 7,519 older adults
without PTSD based on DSM-IV criteria. The analysis was also adjusted for total number of event
types, PTSD status, sociodemographic characteristics, substance use, and comorbid psychiatric
disorders. In their cross-sectional study including 918 people with PTSD and 11,828 people without
PTSD, Nobles 2016°¢ reported an increase in the risk of developing DM among non-Latino White
individuals with PTSD (adjusted RR = 1.16 (0.71, 1.89), statistically not significant) and non-Latino
Black individuals with PTSD (adjusted RR = 1.91; 95% Cl [1.44, 2.54]), adjusted for age and sex. Last,
Agyemang 2012*° conducted a study with 4,648 asylum seeker adults with PTSD and 100,532
without PTSD and found an increase in the age-adjusted prevalence ratio of DM among those with
PTSD, although results were not statistically significant (APR = 1.1; 95% Cl [0.85, 1.4]), adjusted for
age, world region, length of stay, and obesity.

A study by Nichter 2019 which included 100 US veterans with PTSD and 2,632 without PTSD found
decreased odds of developing DM among people with PTSD, although results were not statistically
significant (adjusted OR = 0.83; 95% CI [0.35, 1.93]), adjusting for demographic and lifetime
characteristics, as well as combat status and number of lifetime traumas.

The only case-control study conducted by Ahmadii 2018% and judged as being at a medium risk of
bias found increased odds of DM in people with PTSD, in a sample of 50 veterans with PTSD and 196
veterans without PTSD based on DSM-IV criteria (adjusted OR = 1.54; 95% CI [0.67, 2.45], statistically
not significant), adjusted for demographic characteristics and medical comorbidities and risk factors.
Last, a study by Baumert 2012* with 2,970 participants with and without PTSD reported significantly
increased odds of developing DM in people with PTSD, measured with the Impact of Event scale
(adjusted OR =3.9; 95% Cl [1.61, 9.45]), adjusted for sociodemographic characteristics, metabolic
risk factors, and psychosomatic complaints. However, the available report is a conference abstract
which includes little information regarding the study design, sample size, and other study
characteristics, and therefore the risk of bias of the study was not assessed.
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Table 6: Studies evaluating PTSD as an independent predictor for diabetes

Study design (Study ID Population |PF effect unadjusted (95% Cl) PF effect adjusted (95% Cl) |Regression independent variables
Cross- Agyemang 20123  |Asylum Women: APR =1.22 (0.95, 1.56) APR =1.1(0.85, 1.4) Age, world region, length of stay, obesity
sectional seeker Men: APR = 1.4 (1.12, 1.76) APR = 1.34 (1.07, 1.69)
Nichter 201965 Veteran NR PTSD only: OR =0.83 (0.35, |Age, sex, education, marital status, employment status, household
1.93) income, lifetime alcohol use disorder, lifetime nicotine use disorder,
PTSD/MDD: OR =0.93 (0.49, |lifetime drug use disorder, enlistment status, primary source of
1.78) healthcare, combat veteran status, number of lifetime traumas
Nobles 201656 General White: RR =0.82 (0.5, 1.34) RR =1.16 (0.71, 1.89) Age, sex
Black: RR = 1.52 (1.14, 2.04) RR = 1.91 (1.44, 2.54)
Pietrzak 201136 General NR Partial PTSD: OR =0.91 (0.75, |Total number of event types, PTSD status, sociodemographic and
1.1) comorbid mood, anxiety, substance use, personality disorder, attention-
PTSD: OR = 1.12 (0.94, 1.35) |deficit/hyperactivity disorder
Pietrzak 201268 General NR Partial PTSD: OR = 0.9 (0.69, |Total number of event types, PTSD status, sociodemographic and
1.16) comorbid mood, anxiety, substance use, personality disorder, attention-
PTSD: OR = 1.1 (0.86, 1.46) deficit/hyperactivity disorder
Spitzer 200974 General NR OR=1.5(0.7,3.1) Age, sex, marital status, education, smoking, BMI, blood pressure,
depression, alcohol use disorders
Case-control [Ahmadii 201826 Veteran NR OR =1.54 (0.67, 2.45) Age, sex, hypertension, hyperlipidaemia, DM, family history of CHD, and
MHD
Longitudinal |Bergman 2022%7 Veteran NR OR =1.29(1.04, 1.59) NR
Boyko 201043 Veteran NR OR =2.24 (1.54, 3.26) Age, sex, race/ethnicity, education, and BMI
Ebrahimi 202252 Veteran NR HR =1.53 (1.5, 1.56) NR
Hirai 202255 Fukushima |1.16 (1.03, 1.3) 1.06 (0.94, 1.2) Age, sex, BMI, hypertension, dyslipidaemia, smoking habit, drinking
evacuees habit, physical activity, evacuation, sleep satisfied, education>=13,
change in work situation
Jiang 200758 General, OR =1.08 (0.56, 2.09) OR=0.74(0.36, 1.51) Three-category mental disorder variables were used in the regression
American models (two dummy indicators, one for former [lifetime but not past
Indian year] diagnosis and one for current [past year] diagnosis)
Miller-Archie 201453 |Disaster OR=1.73 (1.56, 1.93) OR=1.28 (1.14, 1.44) Age, sex, race/ethnicity, educational status at wave 1, hypertension, high
survivors cholesterol, BMI at wave 3
Roberts 2015%° Female Trauma, no PTSD: HR = 1.23 (1.11, HR =1.2(1.08, 1.33) Race, somatotype at 5 years, parental education, parental and maternal
nurses 1.35) type 2 DM, BMI, smoking, physical activity, diet, alcohol intake, recent
Trauma, 1-3 PTSD symptoms: HR = HR =1.3(1.15, 1.48) antidepressant use
1.41(1.24, 1.6)
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Study design

Study ID

Population

PF effect unadjusted (95% Cl)

PF effect adjusted (95% Cl)

Regression independent variables

Trauma, 4-5 PTSD symptoms: HR =
1.52(1.32,1.74)

HR=1.3(1.12, 1.5)

Trauma, 6-7 PTSD symptoms: HR =
1.78 (1.52, 2.07)

HR =1.33 (1.13, 1.56)

Sommer 202273 Veteran - New Onset PTSD: OR = 1.36 (0.91, OR=1.8(1.12,2.89) Age, sex, education, marital status, income, race, deployment history,
2.04) military element, any other lifetime mental health condition at time 1
Persistent/recurrent PTSD: OR=2.1 |[OR =2.25(0.95, 5.32) (i.e., major depressive episode, any anxiety disorder, alcohol
(0.96, 4.59) abuse/dependence), and number of types of lifetime traumas
Remitted PTSD : OR=2.4(1.31, 4.4) |[OR=2.31(1.07,4.97)
Wolfe 201878 Veteran NR HR =0.75(0.47, 1.18) Age, education, and race/ethnicity
Unclear Baumert 20124 General NR OR=3.9(1.61, 9.45) Sociodemographic characteristics, metabolic risk factors, psychosomatic

APR = adjusted prevalence ratio; BMI = body mass index; CHD = coronary heart disease; Cl = confidence interval; DM = diabetes mellitus; HR = hazard ratio; MDD = major depressive disorder;

MHD = mental health disorders; NR = not reported; OR = odds ratio; PF = prognostic factor; PTSD = post-traumatic stress disorder; RR = relative risk
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Fibromyalgia

Five studies evaluated the relationship between PTSD and FMS, four of which estimated the effect of
PTSD as an independent predictor, which was as an OR (see Table 4). Only one of the four studies
were longitudinal (Lawrence-Wolff 2016%!), and the other three studies were cross-sectional (Al-
Smadi 2021, Dizmang 2022*® and Nichter 2019%). All four studies reported PTSD to be associated
with greater odds of developing FMS, with adjusted OR varying between 1.13; 95% Cl (0.99, 1.2) and
11; 95% Cl (7.3, 16.6).

The longitudinal study by Lawrence-Wolff 2016%! examined the effect on the odds of FMS post-
deployment of PTSD both pre- and post-deployment, with the latter being considerably higher. The
cross-sectional study by Dizmang 2022 found a significant increase in the odds of FMS among
people with PTSD diagnosed using the PCL-S (adjusted OR = 2.56; 95% Cl not reported) in a sample of
2,423 active duty-military. The available report osf these studies are as a conference abstract, which
include little information, and therefore the risk of bias was not assessed. In their cross-sectional
study with 288 female refugees, Al-Smadi 2021%° demonstrated that people with PTSD have greater
odds of FMS (adjusted OR = 1.13; 95% CI [0.99, 1.2]). Nichter 2019% included 100 veterans with PTSD
and 2,632 veterans without PTSD, defined using the PCL-S, and demonstrated that PTSD is associated
with a significant increase in the odds of developing FMS (adjusted OR = 5.03; 95% CI [2.63, 9.63]),
adjusting for several demographic and lifetime characteristics, as well as combat veteran status and
number of lifetime traumas. The fifth study by Amir 1997,%* which did not report the effect of PTSD,
was also cross-sectional and found that 21% of a sample of 29 with PTSD in the general population
had FMS, as opposed to a matched control group of 37, none of whom had FMS. These two studies
were judged to be at a high risk of bias.
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Table 7: Studies evaluating PTSD as an independent predictor for fibromyalgia

(1.63, 3.59)

Post-deployment: OR = 11
(7.3, 16.6)

Study design (Study ID Population |PF effect unadjusted (95% Cl) |PF effect adjusted (95% Cl) Regression independent variables
Cross- Al-Smadi 202140 Asylum NR OR=1.13(0.99, 1.2) NR
sectional seeker
Nichter 201965 Veteran NR PTSD/MDD: OR = 4.26 (2.56, 7.08) |Age, sex, education, marital status, employment status, household
PTSD only: OR = 5.03 (2.63, 9.63) income, lifetime alcohol use disorder, lifetime nicotine use disorder,
lifetime drug use disorder, enlistment status, primary source of
healthcare, combat veteran status, number of lifetime traumas
Dizmang 202248 Active duty |NR OR =2.56 (NR, NR) NR
soldiers
Longitudinal |Lawrence-Wolff 20162! |General Pre-deployment: OR = 2.4 NR

Cl = confidence interval; MDD = major depressive disorder; NR = not reported; OR = odds ratio; PF = prognostic factor; PTSD = post-traumatic stress disorder
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Hypertension

Eighteen studies evaluated the relationship between PTSD and FMS, 16 of which evaluated PTSD as
an independent predictor for hypertension (see Table 8).2% 33,36, 45,52, 56,57, 60-62, 64, 66-68, 76, 78

In the only case-control study, Ahmadii 2018 found in 50 veterans with PTSD and 196 without PTSD
higher odds of hypertension in those with PTSD measured with DSM-IV compared to those without
PTSD (adjusted OR = 1.69; 95% CI [0.91, 6.36]). The case-control study by Ahmadii 2018 was judged
to be at a medium risk of bias.

Findings from five cross-sectional studies3% 36 66 68,76 g goest that PTSD (diagnosed with various
scales/criteria) is associated with the higher risk of developing hypertension after adjusting for
various comorbidities, socioeconomic, behavioural, demographic and other factors. Only one study,
by Bullman 201839 in Vietnam veterans diagnosed with PTSD, found lower odds of hypertension in
2,874 veterans with PTSD (diagnosed with DSM-III/III-R/IV) compared to 8,537 without PTSD
(adjusted OR =0.71; 95% Cl [0.63, 0.8]). All studies judged to be at a medium risk of bias.

Gill 200922 found higher odds of hypertension in those with a lifetime diagnosis of PTSD measured
with DSM-IV compared to those without PTSD (adjusted for demographics, current depression,
smoking: OR = 2.03; 95% Cl [1.27, 4.82]).

Nobles 2016° found that PTSD (diagnosed with DSM-1V) was associated with a significantly greater
risk of hypertension among both Black and White participants (RR = 1.41; 95% ClI [1.21, 1.65] and RR
=1.33; 95% Cl [1.09, 1.63] respectively).

Pietrzak 20113¢ in a nationally representative sample of US adults found that full and partial PTSD
(diagnosed with DSM-IV) were associated with higher odds of hypertension (although statistically not
significant) (adjusted OR =1.11; 95% Cl [0.97, 1.28]; OR = 1.13 [0.97, 1.31] respectively) compared to
those who reported experiencing a traumatic event but had neither full nor partial PTSD.

Pietrzak 2012%8 in a large sample of US adults aged 60 and older experiencing mixed trauma found
that partial PTSD (diagnosed with DSM-1V) was associated with higher odds of hypertension
(although statistically not significant) (adjusted OR = 1.2; 95% CI [0.95, 1.51]; and full PTSD
(statistically significant; adjusted OR = 1.3; 95% CI [1.03, 1.70]) compared to controls i.e., those who
reported experiencing a traumatic event but had neither full nor partial PTSD.

Tsai 20177¢ found that those with PTSD (unspecified diagnostic criteria) had (statistically significant)
higher odds of hypertension (adjusted for sociodemographic factors OR = 1.06; 99% CI [1.05, 1.08]).

Findings from nine longitudinal studies® 52 56.57.6062,64,67,78 g agast that PTSD is associated with the
higher risk of developing hypertension after adjusting for various comorbidities, socioeconomic,
behavioural, demographic, ethnic and other factors. Six studies were judged to be at a medium risk
of bias; and four were at a high risk of bias; and one was reported as an abstract (hence no risk of
bias assessments).

Ebrahimi 2022°2 in 398,139 women veterans found that PTSD (measured with ICD-9, ICD-10) was
associated with an increased risk of hypertension (HR = 1.76; 95% Cl [1.74, 1.79]) compared with
matched controls.

Howard 2020°¢ in 3,846 service members found that the risk of hypertension increased significantly
with chronicity of PTSD (1-15 diagnoses with PCL-C: adjusted HR = 1.85; 95% Cl [1.52, 2.25]; and >15
diagnoses adjusted HR 2.14; 95% CI [1.71, 2.68]) compared to those without PTSD.
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Howard 2020° in 38,734 service members found significantly higher odds of hypertension in 1,197
veterans with PTSD compared to those without PTSD (adjusted OR = 1.54; 95% Cl [1.26, 1.87]).

Kang 2006 in former prisoners of World War Il (POW) found significantly higher odds of
hypertension in 3,254 POW with PTSD compared to those POW without PTSD (adjusted OR =
1.25;95% CI [1.16, 1.35]).

Krantz 2024%! in predominantly young military population found significantly higher odds of
hypertension in 2,201 active-duty soldiers with PTSD (diagnosed with ICD-9, ICD-10) compared to
those (n=47,455) without PTSD (adjusted OR = 1.9; 95% Cl [1.81, 1.99]).

Mendlowicz 202352 in previously normotensive individuals in a population living in the stressful
environment of the urban slums found significantly higher risk of hypertension in 47 individuals with
PTSD (PCL-IV-TR criteria) compared to those (n=273) without PTSD (adjusted HR = 1.94; 95% CI [1.11,
3.4]).

Nash 2019% in post-9/11 active-duty military women giving birth to their first child between 2004
and 2008 found significantly higher risk of hypertension in 809 individuals with PTSD (ICD-9, ICD-10
criteria) compared to those (n=33,367) without PTSD (adjusted HR = 1.06; 95% CI [0.85, 1.31]).

O'Toole 2008% in 1,000 male Australian Vietnam War veterans found significantly higher odds of
hypertension in veterans with PTSD (DSM Il criteria) (adjusted OR = 1.86; 95% CI [1.1, 3.15]).

Wolfe 201878 in 415 veterans found significantly higher risk of hypertension in young veterans with
PTSD (diagnosed with Los Angeles Symptom Checklist) (adjusted HR = 1.42; 95% CI [1.0, 2.01]).

The two studies that did not report the effect of PTSD as prognostic factor were both cross-sectional,
by Moazen-Zadeh 2016% in police employees, and Stevelink 2020 in veterans.?® The former found
22% of 50 with PTSD versus 6% of 50 without PTSD, and the latter 7.06% of 1,474 with PTSD versus
5.96% of 36,266 without PTSD respectively. Both studies were judged to be of high risk of bias.
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Table 8: Studies evaluating PTSD as an independent predictor for hypertension

Study design Study ID Population |PF unadjusted (95% ClI) PF adjusted (95% Cl) Regression independent variables
Case-control Ahmadii 201826 General NR OR=1.69 (0.91, 6.36) Age, sex, hypertension, hyperlipidaemia, DM, family history of CHD, and MHD
Cross-sectional |Bullman 201845 Veteran NR OR=0.71(0.63, 0.8) Age at AOR exam, race, sex, branch of service.
Gill 200933 General OR=3.6(1.8,6.2) OR=2.03(1.27,4.82) Demographics, current depression, smoking
Nobles 2016%¢ General White: RR=0.98 (0.8, 1.21) |[RR=1.33*(1.09, 1.63) Age, sex
Black: RR = 1.15 (0.98, 1.35) |RR = 1.41** (1.21, 1.65)
Pietrzak 201136 General NR PTSD: OR =1.11 (0.97, 1.28) |Total number of event types, PTSD status, sociodemographic and comorbid
Partial PTSD: OR = 1.13 mopc}, anxiety, s.u.bsta.nce use, personality disorder, attention-
(0.97, 1.31) deficit/hyperactivity disorder
Pietrzak 201268 General NR PTSD: OR =1.2 (0.95, 1.51) |Total number of event types, PTSD status, sociodemographic and comorbid
Partial PTSD: OR = 1.3 (1.03, mopc}, anxiety, s.u.bsta.nce use, personality disorder, attention-
1.7) deficit/hyperactivity disorder
Tsai 201776 General NR OR =1.06 (1.05, 1.08)* Sociodemographic factors
Longitudinal Ebrahimi 202252 Veteran NR HR =1.76 (1.74, 1.79) NR
Howard 201856 Veteran 1-15 PTSD diagnoses:$* HR =1.85(1.52, 2.25) Age, sex, race, injury severity score, heart rate, mean arterial pressure,
HR =1.77 (1.46, 2.14) presence of burn injury, presence of acute kidney injury
>15 PTSD diagnoses: %% HR =2.14 (1.71, 2.68) Age, sex, race, injury severity score, heart rate, mean arterial pressure,
HR =2.29 (1.85, 2.84) presence of burn injury, presence of acute kidney injury
Howard 202057 Veteran OR=1.89(1.61,2.2) OR =1.54(1.26, 1.87) Demographic, mental health, behavioural, and social support factors
Kang 20066° Veteran NR OR=1.25(1.16, 1.35) NR
Krantz 202451 Active-duty |OR=3(2.86, 3.12) OR=1.9(1.81,1.99) Medical risk factors, behavioural risk factors, depression, sleep disorders,
soldiers sociodemographic/service-related variables
Mendlowicz 202352 |General NR HR =1.94 (1.11, 3.4) BMI, antidepressant use, age, ethnicity, physical activity level, smoking status,

alcohol consumption, DM, positive family history, depression

Nash 201964

9/11 related

NR

HR = 1.06 (0.85, 1.31)

Maternal age at birth (18-24 years, 25-29, 30+), race (White, Black, Hispanic,
other), marital status at birth (married, single/never married, other), pay
grade (enlisted or officer), and maternal medical conditions including the
presence of pre-gestational diabetes (ICD-9-CM diagnosis codes) in the
maternal birth hospitalisation record

O'Toole 2008¢7

Veteran

NR

OR=1.86 (1.1, 3.15)

Demographics, socioeconomic status, health risk factors, work fitness status

Wolfe 201878

Veteran

NR

HR = 1.42 (1, 2.01)

Age, education, and race/ethnicity

AOR = Agent Orange Registry; BMI = body mass index; CHD = coronary heart disease; Cl = confidence intervals; DM = diabetes mellitus; HR = hazard ratio; ICD-9-CM = International
Classification of Diseases, Ninth Revision, Clinical Modification; MHD = mental health disorders; NR = not reported; OR = odds ratio; PF = prognostic factor; PTSD = post-traumatic stress
disorder; RR = risk ratio
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* estimate for non-Latino White

** estimate for non-Latino Black

$99% Cls were cited

$5 estimate for those with 1-15 diagnoses of PTSD
$5% estimate for those with >15 diagnoses of PTSD
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Ischaemic heart disease

Sixteen studies evaluated the relationship between PTSD and IHD, all of which estimated the effect of
PTSD as an independent predictor for [HD.2> 26: 2933, 34,37, 38, 44, 49-51, 59, 65, 66, 76, 77

Findings from two case-control studies® 3* suggest that PTSD is a strong predictor of IHD. Both

studies were judged to be at a high risk of bias.

Kim 20223* reported higher risk of CAD in those with PTSD (n=53,749) (ICD-9, ICD-10 criteria)
compared to those without PTSD (n=161,247) (adjusted HR = 1.11; 95% Cl [1.04, 1.17]).

Ahmadii 20182¢ found in 50 veterans with PTSD and 196 without PTSD higher odds of IHD in those
with PTSD measured with DSM-IV compared to those without PTSD (adjusted OR = 5.1; 95% ClI [2.5,
8.8]).

Findings from six cross-sectional studies33 38 506566, 76 ;aoast that PTSD (diagnosed with various
scales/criteria) is associated with the higher risk of developing IHD after adjusting for various
comorbidities, socioeconomic, behavioural, demographic and other factors. All five studies were
judged to be at a medium risk of bias; and one was reported as an abstract (hence no risk of bias
assessments).

Ebrahimi 2020°° found in a large sample of women veterans (n=835,197) that those with

PTSD (n=151,144) diagnosed with ICD-9, ICD-10 were at a higher risk of IHD (CAD, unstable angina,
MiI) (adjusted for age, IHD risk factors, obesity, chronic kidney disease (CKD), psychiatric disorders,
alcohol and illicit drug dependence: (HRs [range] 1.21 to 1.95; 95% Cl were not reported) compared
to those without PTSD (n=684,053).

Gill 2009*% in a low-income urban healthcare-seeking sample of women with mixed type of trauma
reported higher odds of CAD in those with a lifetime diagnosis of PTSD measured with DSM-IV
compared to those without PTSD (adjusted for demographics, current depression, smoking: OR =
2.29; 95% CI [1.06, 4.15]).

Nichter 2019% in US veterans (n=2,732) reported no associations between IHD and PTSD (n=100)
compared to those without PTSD (diagnosed with PCL-S) or major depressive disorder (MDD)
(n=2,632) (adjusted OR =1.0; 95% Cl [0.41, 2.42]).

Nobles 2016 using data from National Survey of American Life (NSAL) and National Comorbidity
Survey Replication (NCS-R) reported that PTSD (diagnosed with DSM-1V) was associated with a
significantly greater risk of heart disease among both Black and White participants (RR = 2.4; 95% Cl
[1.51, 3.8] and RR = 3.28; 95% CI [2.35, 4.58] respectively).

Tsai 20177° reported that those with PTSD (unspecified diagnostic criteria) were at slightly higher
odds of developing coronary heart disease (CHD) (statistically not significant) (adjusted for
sociodemographic factors OR = 1.04; 99% Cl [1.0, 1.07]).

Walczewska 201138 found that those who experienced deportation to Siberia in their childhood with
PTSD (n=80) (DSM-IV diagnostic criteria) were at (statistically significant) higher odds of developing
CHD (adjusted OR = 3.8 [1.62, 8.94]) compared to those without PTSD (n=80).

Findings from eight longitudinal studies?> 2% 37.44.49,51, 59,77 gre rather consistent, and suggest that

PTSD is a strong predictor of IHD. All five were judged to be at a medium risk of bias; and three were
reported as abstracts (hence no risk of bias assessments).
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Ahmadi 2014% found higher risk of IHD in 50 veterans with PTSD compared to 196 without PTSD
(adjusted RR = 1.56; 95% CI [1.34, 3.14]).

Brackbill 2014%* in the 9/11 terrorist attack survivors found higher odds of IHD in 1,586 individuals
with PTSD (diagnosed with the PCL) compared to 12,124 without PTSD (adjusted OR = 2.4; 95% ClI
[1.8, 3.2]).

Crum-Cianflone 2014% found lower odds of CHD in 3,331 veterans with PTSD (diagnosed with PCL-S)
compared to 56,694 without PTSD (adjusted OR = 0.49; 95% ClI [0.16, 1.53]).

Ebrahimi 2020 found higher risk of IHD in 129,510 women veterans with PTSD (diagnosed with ICD-
9, ICD-10) compared to 259,020 without PTSD (adjusted HR = 1.15; 95% ClI [1.1, 1.19]).

Ebrahimi 2021 found higher risk of IHD in 132,923 women veterans with PTSD (diagnosed with ICD-
9, ICD-10) compared to 265,846 without PTSD (unadjusted HR = 1.44; 95% Cl [1.38, 1.5]).

Jordan 2011 found higher risk of IHD in 5,147 WTC attack survivors with PTSD (diagnosed with the
PCL) compared to 34,177 without PTSD (adjusted HR = 1.62; 95% Cl [1.34, 1.96] for males and HR =
1.68; 95% Cl [1.33, 2.12] for females).

Vaccarino 2011% found higher risk of CHD in 220 Vietnam War veterans (monozygotic and dizygotic
middle-aged male twins) with PTSD compared to 320 without PTSD (adjusted for demographic and
behavioural factors RR = 1.9; 95% not reported).

Vaccarino 201377 found higher odds of CHD in 137 Vietham War veterans with PTSD compared to 425
without PTSD (adjusted for age, education, and family income OR = 2.5; 95% CI [1.5, 4.4]).

Specific forms of IHD (angina, MI and HF)

The results for outcomes in the form of specific types of IHD are shown in Appendix 4. They are
reported in two of the studies that also report IHD (Tsai 20177° and Nichter 2019%), as well as eight
other studies (Spitzer 2009,7* Beristianos 2016,%? Roy 2015,”* Derbas 2020,*” Kang 2006,%° Pietrzak
2011,% Pietrzak 2012,%® and Niyas 2024%°). As with IHD, they generally show a higher rate or odds of
the outcome with PTSD with a range from 1.1; 95% Cl (0.4, 3.5) to 5.6 (5.47, 5.72) for the OR of Ml in
two cross-sectional studies. The one exception was in a study of inpatients by Niyas 2024 that
showed a significantly reduced odds of ST elevated MI (STEMI) or non-ST elevated MI (NSTEMI).

150 Kleijnen Systematic Reviews Ltd



Table 9: Studies evaluating PTSD as an independent predictor for IHD

Study design [Study ID Population |PF effect unadjusted (95% |PF effect adjusted (95% |Regression independent variables
Cl) Ch
Case-control |Ahmadii 20182 Veteran NR OR=5.1(25,8.8)° Age, sex, hypertension, hyperlipidaemia, DM, family history of CHD, and
OR=75(23152)% MHD
Kim 202234 General 1.2 (1.14,1.27) HR =1.11 (1.04, 1.17) BMI, SBP, DBP, total cholesterol, fasting glucose, psychotic disorder,
manic episodes/bipolar disorders, depressive symptoms/disorders and
anxiety related disorders, current smoking status, current alcohol
consumption status, monthly insurance premium
Cross- Ebrahimi 2020%° Veteran 1.2 (NR, NR) HR =1.21 (NR, NR) Psychiatric, alcohol and illicit drug dependence
sectional NR HR = 1.48 (NR, NR) Female specific risk factors, obesity and CKD
HR =1.59 (NR, NR) IHD risk factors
HR =1.95 (NR, NR) Age
Gill 2009% General 3.1(1.25.3) OR =2.29 (1.06, 4.15) Demographics, current depression, smoking
Nichter 2019% Veteran NR OR=1(0.41,2.42) Age, sex, education, marital status, employment status, household income,
lifetime alcohol use disorder, lifetime nicotine use disorder, lifetime drug
use disorder, enlistment status, primary source of healthcare, combat
veteran status, number of lifetime traumas
Nobles 201656 General White: 1.25 (0.78, 2.01) RR=2.4(151,3.8) Age, sex
Black: 2.07 (1.48, 2.91) RR=3.28 (2.35, 4.58) Age, sex
Tsai 201778 General NR OR =1.04 (1, 1.07)* Sociodemographic factors
Walczewska 201138 Deportees  |NR OR =3.8(1.62, 8.94) Age, prior hypertension, PWV, and PTSD
Longitudinal |Ahmadi 20142 General NR RR =1.56 (1.34, 3.14) Impaired coronary distensibility index
Brackbill 2014 9/11-related |NR OR=24(18,3.2) Sex, age, educational level, race/ethnicity, smoking, history of hypertension
Crum-Cianflone 2014% |Veteran NR OR =0.49 (0.16, 1.53) Deployment experiences and PTSD and the additional covariates including
sex, birth year, race, education, marital status, pay grade, component and
service branch, body mass index, smoking, drinking, physical and strength
activity, time between baseline and follow-up surveys, DM, hypertension,
anxiety, and depression
Ebrahimi 20204 Veteran NR HR=1.15(1.1, 1.19) NR
Ebrahimi 20215 Veteran HR =1.44 (1.38, 1.5) NR NR
Jordan 2011%° 9/11 NR Men: HR = 1.62 (1.34, 1.96)|Age, race/ethnicity, education, marital status, smoking, hypertension, and
terrorists diabetes
attacks Women: HR = 1.68 (1.33, |Age, race/ethnicity, education, marital status, smoking, hypertension, and
related 2.12) diabetes
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Study design |Study ID Population |PF effect unadjusted (95% |PF effect adjusted (95% |Regression independent variables
Cl) Cl)
Vaccarino 2011% Veteran NR RR =1.9 (NR, NR) Demographic and behavioural factors
Vaccarino 20137 Veteran OR=3(1.7,5.1) OR=25(15,4.4) Age, education, and family income

BMI = body mass index; CAD = coronary artery disease; CHD = coronary heart disease; Cl = confidence intervals; CKD = chronic kidney disease; DBP = diastolic blood pressure; DM =
diabetes mellitus; HR = hazard ratio; ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification; IHD = ischaemic heart disease; MHD = mental health
disorders; NR = not reported; OR = odds ratio; PF = prognostic factor; PTSD = post-traumatic stress disorder; PWV = pulse wave velocity; RR = risk ratio; SBP = systolic blood pressure

$ estimate for impaired Coronary Distensibility Index and nonobstructive CAD
$% gstimate for impaired Coronary Distensibility Index and obstructive CAD
#99% Cls were cited
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Psoriasis

One longitudinal study evaluated the relationship between PTSD and psoriasis: it also estimated the
effect of PTSD as an independent predictor for psoriasis.>°

Dai 20213 reported higher risk of psoriasis in those with PTSD (n=9,801) (diagnosed with ICD-9, ICD-
10 criteria) compared to those without PTSD (n=39,204) (adjusted HR = 3.81; 95% ClI [1.9, 7.67]). This
study was judged to be at a medium risk of bias.
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Table 10: Studies evaluating PTSD as an independent predictor for psoriasis

Study design | Study ID | Population | PF effect unadjusted | PF effect adjusted | Regression independent variables
(95% CI) (95% CI)
Longitudinal | Dai 2021%* | General HR =5.37 (2.75, 10.48) | HR=3.81 (1.9, 7.67) | Age, sex, monthly premium, residence, Charlson Comorbidity

index scores, and annual outpatient visit

ClI = confidence intervals; HR = hazard ratio; PF = prognostic factor; PTSD = post-traumatic stress disorder
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Meta-analyses

The results of OR and HR analyses are shown below. For completeness, those on the log scale are
presented in Appendix 5. Note that meta-analysis was not performed for COPD, fibromyalgia or
psoriasis because there were no studies for the former and only one longitudinal study each for the
latter two outcomes.

Hypertension

Od(ds Ratio Analysis

Back-transformed estimates using metagen (metafor) (Figure 2) yielded a pooled OR = 1.57 (95% Cl:
1.14-2.18), corresponding to 57% increased odds of hypertension in PTSD. Heterogeneity remained
high (t2 = 0.039, 1?=96.7%, 95% Cl: 93.9-98.2%). This finding was statistically significant (t(3) = 4.44,
p = 0.0212), suggesting an association between PTSD and elevated hypertension risk.

Effect sizes differed significantly between populations (Q = 8.76, p = 0.003):
e Active Duty: OR = 1.90 (95% Cl: 1.82-1.97; k = 1).
e Veteran: OR = 1.41 (95% Cl: 0.92-2.15; k = 3; t? = 0.019, /?= 64.6%).
Residual heterogeneity was marginally non-significant (QE = 5.66, p = 0.059).

Figure 2: Forest plot showing the observed outcomes and the estimate of the random-effects
model (OR).

Study or Odds Ratio Odds Ratio
Subgroup logOR SE Weight IV, Random, 95% CI IV, Random, 95% ClI

population = Active Duty

Krantz 2024  0.6400 0.0200 31.9% 1.90[1.82;1.97]
population = Veteran
Howard 2020 04300 01000 257% 1.54[1.26;1.87] _._
Kang 2006 02200 0.0400 31.0% 1.25[1.15; 1.35] =
OToole 2008 0.6200 0.2700 11.3%  1.86[1.10; 3.16] —
Total (95% CI) 68.1% 1.41 [0.92; 2.15] i
Heterogeneity: Tau® = 0.02; Chi° = 5.66, df = 2 (P = 0.0592); I’ = 64.6%
Total (95% CI) 100.0% 1.57 [1.14; 2.18] "'-'"
Prediction interval [0.76; 3.25]

Heterogeneity: Tau” = 0.04; Chi° = 89.80, df = 3 (P < 0.0001); F = 96.7% ! !
Test for overall effect: t, = 4.44 (P = 0.0212) 05 1 2

Test for subgroup differences: Chlz =8.76, df =1 (P=0.0031})

The 95% prediction interval ranged from OR = 0.76 to 3.25, suggesting substantial variability in the
true effects across studies. Prediction intervals were also calculated using a t-distribution calculation
generally considered more appropriate when k<10, providing a more conservative and appropriate PI
given the small number of studies, see Figure 3.
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Figure 3: Distribution of True effects (OR) for PTSD and Hypertension presenting mean effect
size with 95% Cl and the true effect size in 95% of all comparable populations.

Distribution of True Effects

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Odds ratio

The mean effect size is 1.57 with a 95% confidence interval of 1.14 to 2.18
The true effect size in 95% of all comparable populations falls in the interval 0.52 to 4.79

Hazard Ratio Analysis

To address dependency in Howard (2018), we first combined PTSD severity subgroups using fixed-
effects meta-analysis (HR = 1.98, 95% Cl: 1.71-2.29). Back-transformed estimates using a random-
effects model (Figure 4) yielded a pooled HR = 1.79 (95% Cl: 1.58-2.04), corresponding to a 79%
increased hazard. Heterogeneity was low to moderate (t? < 0.01, I = 23%), and the overall effect was
statistically significant (t(3) = 14.82, p < 0.01), indicating a robust association. Effect sizes did not
differ significantly between populations (Q = 0.07, p = 0.80).
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Figure 4: Forest plot of hazard ratios (HRs) for PTSD and hypertension, stratified by population
type.

Study or Hazard Ratio Hazard Ratio
Subgroup logHR SE Weight IV, Random, 95% CI IV, Random, 95% CI
Mendlowicz 2023 0.6600 0.2300 1.8%  1.93[1.10; 3.42] *
Ebrahimi 2022 05700 0.0100 734% 1.97[1.73;1.80]
Waolfe 2018 0.3500 01800 44% 1.42[1.00; 2.02] —"—'—
Howard 2018 (Combined) 06833 0.0740 204% 198 [1.71; 2.29] HE—
.
Total (95% Cl) 100.0%  1.79 [1.58; 2.04] <>
Prediction interval [1.39; 2.31] —
Heterogeneity: Tau® = 0.01; Chi’ =3.91, df = 3 (P = 0.27); I = 23% ! !
Test for overall effect: t;, = 14.82 (P = 0.01) 0.5 1 2

Test for subgroup differences: Chi’ = 0.07, df=1(P=0.280)

The 95% prediction interval ranged from HR = 1.39 to 2.31, suggesting a consistent positive effect
across studies. Prediction intervals were also calculated using a t-distribution, providing a
conservative estimate given the limited number of studies (k = 4) (figure 5).

Figure 5: Distribution of True effects (HR) for PTSD and Hypertension presenting mean effect
size with 95% Cl and the true effect size in 95% of all comparable populations.

Distribution of True Effects

1.00 1.50 2,00 2.50

Risk ratio

The mean effect size is 1.80 with a 95% confidence interval of 1.66 to 1.94
The true effect size in 95% of all comparable populations falls in the interval 1.39 to 2.32
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Diabetes
Odds Ratio Analysis

Back-transformed estimates using a random-effects model (Figure 6) yielded a pooled OR =1.20
(95% Cl: 0.84-1.71), indicating a non-significant 20% increased odds of diabetes mellitus in
individuals with PTSD. Heterogeneity was moderate (t? = 0.03, 1> = 56%), suggesting variability across
studies. The overall effect was not statistically significant (t(4) = 1.44, p = 0.22).

Figure 6: Forest plot showing the observed outcomes and the estimate of the random-effects

model (OR).

Odds Ratio Cdds Ratio
Study logOR SE Weight IV, Random, 95% CI IV, Random, 95% CI
Miller-Archie 2014 02500 0.0600 32.3% 128 [1.14;1.44] ‘.‘
Jiang 2007 -0.0300 02300 14.0%  0.97 [0.62; 1.52] ———
Bergman 2022 0.2500 0.1100 26.3%  1.28 [1.04; 1.59] ——
Wolfe 2013 -0.2500 02300 14.0%  0.75[0.48;1.17] +—
Sommer 2022 (Combined) 0.6133 02373 13.4%  1.85[1.16; 2.94] =
Total (95% CI) 100.0%  1.20 [0.84; 1.71] L
Prediction interval [0.61; 2.38]
Heterogeneity: Tau® = 0.03; Chi*=9.13, df = 4 (P = 0.06); I = 5% !

0.5 1

Testfor overall effect: t,=1.44 (P = 0.22)

The 95% prediction interval ranged from OR = 0.61 to 2.38, suggesting considerable uncertainty
regarding the true effect size across different populations. Prediction intervals were also calculated
using a t-distribution, providing a conservative estimate given the small number of studies (k = 5)

(Figure 7).

Figure 7: Distribution of True effects (OR) for PTSD and DM presenting mean effect size with
95% Cl and the true effect size in 95% of all comparable populations.
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Distribution of True Effects

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

Odds ratio

The mean effect size is 1.20 with a 95% confidence interval of 0.84 to 1.71

The true effect size in 95% of all comparable populations falls in the interval 0.41 to 3.52

Hazard Ratio Analysis

The random-effects meta-analysis of the log hazard ratios (HR) from four studies (Figure 8) yielded a
pooled hazard ratio (HR) of 1.43 (95% Cl: 0.89-2.28), indicating a non-significant 43% increased
hazard of diabetes mellitus in individuals with the condition, (t(3) = 2.42, p = 0.09). The
heterogeneity across studies was high (t? = 0.0680, |12 = 93.9%), suggesting substantial variability
between studies.

Figure 8: Forest plot of hazard ratios (HRs) for PTSD and Diabetes mellitus, stratified by
population type.

Hazard Ratio Hazard Ratio
Study legHR SE Weight IV, Random, 95% CI IV, Random, 95% CI
Boyko 2010 0.8100 0.1900 18.3%  2.25[1.55; 3.26] A
Hirai 2022 0.0600 0.0600 26.7%  1.06 [0.94; 1.19] .
Ebrahimi 2022 0.4300 0.0100 28.0%  1.54 [1.51; 1.57]
Roberts 2015 (Combined) 0.2656 0.0538 26.9%  1.30[1.17; 1.45] =
Total {95% CI) 100.0%  1.43 [0.89; 2.28] ~putiiine—
Prediction interval [0.40; 5.08]
Heterogeneity: Tau® = 0.07: Chi* = 49.28, df = 3 (P = 0.01); I = 94% ! ! ! !
Testfor overall effect t, = 2.42 (P = 0.09) 02 0.5 1 2 5

The 95% prediction interval ranged from HR = 0.40 to 5.08, reflecting considerable uncertainty
regarding the true effect size across different populations. The wide prediction interval is indicative of
the high heterogeneity between the studies, and the small number of studies included (k = 4) in the
analysis. Prediction intervals were also calculated using a t-distribution, providing a conservative
estimate given the small number of studies (k = 4) (Figure 9).
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Figure 9: Distribution of True effects (HR) for PTSD and DM presenting mean effect size with
95% Cl and the true effect size in 95% of all comparable populations.

Distribution of True Effects
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Risk ratio

The mean effect size is 1.43 with a 95% confidence interval of 0.90 to 2.28
The true effect size in 95% of all comparable populations falls in the interval 0.31 to 6.61

Ischaemic heart disease

Odds Ratio Analysis

Back-transformed estimates using a random-effects model (Figure 10) yielded a pooled OR = 2.05
(95% Cl: 0.86—4.89), indicating a non-significant 105% increased odds of ischemic heart disease (IHD)
in individuals with PTSD. Heterogeneity was moderate (t = 0.0631, I = 54.7%), suggesting some
variability across studies. The overall effect was not statistically significant (t(2) = 3.56, p = 0.0706).

Figure 10: Forest plot showing the observed outcomes and the estimate of the random-
effects model (OR).

Weight Weight Odds Ratio Odds Ratio

Study logOR SE (commen) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI

H
Brackbill 2014 0.8800 0.1500 61.8% 44 3% 2.411[1.80; 3.23] —-—
Vaccarino 2013 0.9200 0.2700 19.1% 27.9% 2.51[1.48; 4.26] ——:—I—
Crum-Cianflone 2014 (Combined) 0.2603 0.2698 19.1% 27.9% 1.30 [0.76; 2.20] ——I—v—i

Hi
Total (common effect, 95% CI) 100.0% . 216 [1.71; 2.72] ‘I‘
Total (random effect, 95% CI) . 100.0% 2.05 [0.86; 4.89] e ——
Heterogenaity: Tau® = 0.06; Chi’ = 4.42, df=2 (P = 0.11); I' = 55%
Testfor overall effect (common effect): Z = 6.52 (P = 0.01) 0.5 1 2
Testfor averall effect (random effects) t, = 3.56 (P = 0.07)

Prediction intervals were not calculated due to the limited number of contributing studies.
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Hazard Ratio Analysis

Back-transformed estimates from a random-effects model (Figure 11) resulted in a pooled HR = 1.36
(95% Cl: 1.11-1.19), suggesting a 36% increased hazard of ischemic heart disease in individuals with
PTSD. Heterogeneity was high (t> = 0.0578, 1> = 92.8%), indicating substantial variability between
studies. The common effect model (FE) estimate is 1.16, with a 95% confidence interval (Cl) of [1.13;
1.2]. The overall effect was statistically significant under the common effect model (z=8.91, p <
0.01), but the random-effects model yielded a non-significant result (t(1) = 1.73, p = 0.33).

Figure 11: Forest plot showing the observed outcomes and the estimate of the random-
effects model (HR).

Weight Weight Hazard Ratio Hazard Ratio
Study logHR SE (common) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
T
Ebrahimi 2020 (Combined) 0.1400 0.0173 96.7% 534% 115 [1.11; 1.19]
Jordan 2011 {Combined) 0.4929 0.0933 3.3% 46.6% 1.64 [1.36; 1.97]
Total (common effect, 95% CI) 100.0% . 1.16 [1.13; 1.20]
Total (random effect, 95% CI) . 100.0% 1.36 [0.14; 12.70]

Heterogeneity: Tau® = 0.06; Chi* = 13.82, df=1 (P =0.01); I = 93%
Test for overall effect ([commaon effect), Z=8.91 (P < 0.01)
Testfor overall effect (random effects): t, = 1.73 (P = 0.33)

Prediction intervals were not calculated due to the limited number of contributing studies.

Cerebrovascular accident

Od(ds ratio analysis

The analysis included 2 studies: Swain 2015 and Kang 2006. The common effect model (FE) estimate
is 1.1903, with a 95% confidence interval (Cl) of [0.9958; 1.4229]. Indicating a non-significant 19%
increased odds of an outcome in individuals with the condition being studied (z =1.91, p = 0.06). The
random effects estimate, accounting for heterogeneity between studies, also provides a OR of
1.1903, with a 95% Cl of [0.4570; 3.1005], which is non-significant t(1) = 2.31, (p=0.26) . The |12 and
statistic of 0% indicates no observed variability in effect estimates across the studies, and the p-value
for heterogeneity was not significant, suggesting that the studies are similar in their outcomes.
However, it is important to note that the lack of heterogeneity in this analysis is due to the very small
number of studies (k = 2). With only two studies included, heterogeneity measures such as tau? and
12 cannot reliably capture variability.

Figure 12: Forest plot illustrating the observed outcomes and the pooled estimate from the
random-effects model for odds ratios (OR).
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Weight Weight Odds Ratio Odds Ratio
Study logOR SE (common) (random) IV, Fixed + Random, 95% ClI IV, Fixed + Random, 95% CI
T
I
Swain 2015 0.3400 0.2200 17.1% 17 1% 1.401[0.91; 2.16] &
Kang 2006 0.1400 0.1000 82.9% 82.9% 1.15 [0.95; 1.40] -‘-—
|
Total (common effect, 95% CI) 100.0% . 1.19 [1.00; 1.42] -‘-
Total (random effect, 95% Cl) . 100.0% 1.19 [0.46; 3.10] ——— e ———
Heterageneity Tau?=0; Chi*= 0.68, df= 1 (P = 0.41); I* = 0% ' ! '
Test for overall effect (common effect): Z = 1.91 (P = 0.06) 0.5 1 2
Test for overall effect (random effects) t, = 2.31 (P = 0.26)

Prediction intervals were not calculated due to the limited number of contributing studies.

Hazard ratio analysis

A random-effects meta-analysis of the hazard ratios (HR) (Figure 13) revealed a pooled hazard ratio
(HR) of 1.63 (95% Cl: 0.998-2.65), indicating a 63% increased hazard of the outcome in individuals
with the condition. The heterogeneity was substantial (t? = 0.13, 12 = 88%), suggesting considerable
variability across studies. The overall effect was statistically significant under the random-effects
model (t(4) = 2.77, p = 0.0506).

Figure 13: Forest plot illustrating the observed outcomes and the pooled estimate from the
random-effects model for hazard ratios (HR).

Study or Hazard Ratio Hazard Ratio
Subgroup logHR SE Weight IV, Random, 95% CI IV, Random, 95% CI

Yu 2018 0.5200 0.0900 20.4%  1.68[1.41; 2.01] ‘.‘

Chen 2015 1.2100 01700 7.7%  3.35 [2.40; 4.68] ——

Ebrahimi 2024 0.2900 0.0400 214%  1.34 [1.24; 1.45] -}
Gaffey 2021 0.2000 0.1200 19.5%  1.22 [0.97; 1.55] -
Rosman 2019 0.3100 0.0600 21.0%  1.36[1.21; 1.53] 4

+

Total (95% CI) 100.0%  1.63 [1.00; 2.65] et

Prediction interval [0.46; 5.82]
Heterogeneity: Tau’ = 0.13: Chi’ = 33.36, df = 4 (P < 0.01) = 88% ! ! !
Test for overall effect t, = 2.77 (P = 0.05) 0.2 0.5 1 2 5

Test for subgroup differences: Chiz =371, df=2 (P =0.01)

The 95% prediction interval ranged from HR = 0.46 to 5.82, which reflects considerable uncertainty
regarding the true effect size across different populations. The wide prediction interval and high
heterogeneity underscore the variability and uncertainty across studies, especially given the small
sample of studies (k = 5) (figure 14).
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Figure 14: Distribution of True effects (HR) for PTSD and CVA presenting mean effect size with
95% Cl and the true effect size in 95% of all comparable populations.

Distribution of True Effects

0.00 1.00 2.00 3.00 4.00 5.00 6.00

Risk ratio

The mean effect size is 1.63 with a 95% confidence interval of 1.00 to 2.65

The true effect size in 95% of all comparable populations falls in the interval 0.40 to 6.56
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Discussion

Summary of findings

Eleven thousand, two hundred and fifty-three records were obtained from the searches, from which,
after deduplication, 6,954 were screened as titles/abstracts. Of these, 221 were identified for
screening at the full paper stage. Five were unobtainable, which left 216 to screen. From these 216,
there were 110 that met the inclusion criteria, and 106 were excluded. Of the 110 included studies,
58 are of the higher quality type 3 or 4 design, from which all relevant available data have all been
fully data extracted.

The total number of participants in the studies according to the available reports were 8,323,622
(1,664,024 with PTSD), although there was a huge variation in sample sizes ranging from 66 (29 with
PTSD) to 1,621,382 (282,382 with PTSD). They were conducted in 25 countries, with most of them
conducted in the USA (n=41). Twenty seven of these studies were in veterans, all but four of which in
the USA (one each from the UK, Canada, Australia and Iran) and three in active-duty soldiers, all in
the USA. There were also 15 studies in the general population, with type of trauma either mixed or
unknown. Most studies were of longitudinal design (n=40), which is better for making inferences
about the relationship between PTSD and outcomes, and most studies used standard definitions of
PTSD, either using ICD-9 or ICD-10 codes (n=18) or DSM, versions llI, llI-R, or IV (n=18). There was a
lower percentage of those with anxiety and depression at baseline in those with PTSD as compared
to those without PTSD, although some studies did adjust for this in regression analyses. However, no
studies were judged to be of low risk of bias, with over half at high risk, most because of study
attrition.

With regard to the outcomes measured, many studied the association between PTSD and IHD (n=16),
hypertension (n=18), DM (n=17), and CVA (n=17). In addition to the 16 IHD studies, there were also
eight more that examined the association between PTSD and specific forms of IHD (angina, HF and
MI). However, very few related to fiboromyalgia (n=5) or psoriasis (n=1), and there were none of
COPD. The following is a summary of the results by outcome.

Cerebrovascular accident

Seventeen studies investigated the relationship between PTSD and CVA. Of these, eight studies had a
longitudinal design, eight cross-sectional and one case-control. Results from all of the longitudinal
studies suggest that PTSD is a predictor of CVA. The range of the effects of PTSD on CVA, measured
using adjusted HR, OR, and RR, varied between 1.15; 95% CI (0.95, 1.38) and 2.04; 95% Cl (1.59, 2.64)
in the eight longitudinal studies.

Diabetes

Seventeen studies investigated the relationship between PTSD and DM. Of these, nine studies were
longitudinal, six studies were cross-sectional, one study had a case-control design, and the design of
one study remained unclear. Results from seven longitudinal studies suggest that PTSD is a predictor
of DM, with effects ranging between 1.06; 95% Cl (0.94, 1.2) and 2.31; 95% CI (1.07, 4.97). Five of the
six cross-sectional studies found that PTSD increased the odds, risk or rate of DM, with adjusted OR,
RR, and APR ranging between 1.1; 95% Cl (0.86, 1.46) and 1.5; 95% CI (0.7, 3.1).
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Fibromyalgia

Four studies reported PTSD to be associated with greater odds of developing FMS, with adjusted OR
varying between 1.13; 95% Cl (0.99, 1.2) and 11; 95% Cl (7.3, 16.6), the highest value being from the
only longitudinal study. A fifth study showed an increased percentage of FMS in those with PTSD.

Hypertension

In five of six cross-sectional studies, the range of effects of PTSD on hypertension measured using
adjusted OR or RR varied between 1.06 (95% Cl [1.05, 1.08]) in Tsai 2017 and 2.03 (95% CI [1.27,
4.82]). In only one study was the effect reversed, where the OR was 0.71 (95% CI [0.63, 0.8]). In all 10
longitudinal studies PTSD seemed to increase the rate or risk of hypertension, the range of effects of
PTSD on hypertension measured using adjusted OR, RR, or HR varying between 1.06 (95% Cl [1.05,
1.08]) and 2.14 (95% CI [1.71,2.68]).

Ischaemic heart disease

In two case-control studies, the effects of PTSD on IHD measured using adjusted OR or HR varied
between 1.11 (95% CI [1.04, 1.17]) and 7.5 (95% ClI [2.3, 15.2]). In six cross-sectional studies, the
range of effects of PTSD on IHD measured using adjusted OR, HR or RR varied between 1.0 (95% ClI
[0.41, 2.42]) and 3.8 (95% CI [1.62, 8.94]). In seven of eight longitudinal studies, PTSD seemed to
increase the rate or risk of hypertension, the range of effects of PTSD on IHD measured using
adjusted OR, RR, or HR varying between 1.15 (95% CI [1.1, 1.19]) and 2.5 (95% CI [1.5, 4.4]). In only
one study was the effect reversed, but not statistically significantly, the OR being 0.49 (95% CI [0.16,
1.53]).

Psoriasis

The only study, which was longitudinal, reported higher risk of psoriasis in those with PTSD (adjusted
HR =3.81; 95% CI [1.9, 7.67]).

Meta-analyses results

Meta-analyses of longitudinal studies were performed given their substantive advantage in inference
in comparison to cross-sectional or case-control studies. Meta-analysis was not performed for COPD,
fibromyalgia or psoriasis because there were no studies for the former and only one longitudinal
study each for the latter two outcomes. Overall, the analyses revealed a hierarchical pattern of
associations between PTSD and cardiometabolic conditions. Hypertension emerged as having the
most robust association with PTSD, demonstrating consistent findings across both OR (OR = 1.57,
95% Cl: 1.14-2.18) and HR analyses (HR = 1.79, 95% Cl: 1.64-1.95). The narrow confidence intervals
and statistical significance support PTSD as a meaningful risk factor for hypertension development.

Ischemic heart disease showed substantial but less definitive associations, with ORs indicating
doubled risk (OR = 2.05, 95% Cl: 0.86—4.89) and HRs showing a 36% increased risk (HR = 1.36, 95% Cl:
1.11-1.19). These findings align with the broader systematic review, which identified 24 studies
examining PTSD and various forms of IHD, suggesting consistent positive associations despite
methodological variations.

Cerebrovascular accidents demonstrated moderate evidence of association (HR = 1.63, 95% Cl:
0.998-2.65), while diabetes mellitus showed more tentative relationships (OR = 1.20, 95% Cl: 0.84—
1.71; HR = 1.43, 95% Cl: 0.89-2.28). These findings must be interpreted within the context of the
broader systematic review, which included 17 studies each for both conditions.

165 Kleijnen Systematic Reviews Ltd



Several important methodological factors influence the interpretation of these findings. The limited
number of studies eligible for meta-analysis affects our ability to detect true effects and estimate
heterogeneity reliably. This is particularly relevant given that only 59 of the 112 studies in the
systematic review made attempts to control for confounding. The predominance of veteran studies,
particularly from the USA, limits generalizability to other populations. This aligns with the systematic
review finding that over half of the included studies focused on veterans. The systematic review's
hierarchical inclusion criteria highlight the varying quality of available evidence, with preference
given to matched controls and regression modelling studies. This methodological diversity introduces
complexity in synthesizing findings.

Comparison with other reviews

Twenty previous reviews were found, 17 of which were conducted in the past 10 years, the most
recent of which is by Padhi 2024,%! which was a systematic review and meta-analysis of 20 studies
that showed a significant association between PTSD and an increased risk of several cardiovascular
outcomes, including stroke. Nanavati 2023%2 focused on stroke in their systematic literature review
(SLR) and meta-analysis of 11 studies, also finding that PTSD is associated with an increased risk.
Perkins 2021 also found an effect of PTSD on stroke in nine studies in their review, but also found
evidence of the effect on stroke risk factors, which included hypertension and DM. In their SLR and
meta-analysis of 13 studies, Jacquet-Smailovic 202284 estimated as statistically significant increase in
risk of MI.

Khan 2023% was an overview that included an exploration of the mechanism of the relationship with
CVD, positing two main routes, physiological including via the autonomic nervous system and
behavioural such as smoking, physical inactivity, and obesity, as well as sleep disturbance. In their
SLR, Fu 20228 found that increased cardiovascular risk may be associated with autonomic
dysfunction in PTSD. Meinhausen 2022%” examined the possibility of sleep as a mechanism of
increased CVD risk, but found that it has been studied very little, although PTSD is associated with
sleep and sleep deprivation with CVD risk. Hargrave 202288 in their overview found that, although
there seems to be evidence-based treatments to mitigate the CVD risk, there are very few studies of
the effectiveness of interventions in patients with PTSD. Of course, correlations do not imply
causality, whatever the potential mechanism, whether physiological or behavioural, and O'Donnell
2021% suggested the use of Mendelian Randomisation (MR) using large genetic datasets. Indeed,
Akosile 2022%° performed genetic correlation analyses, which confirmed the correlation between
PTSD and CVD, and a shared genetic association, whilst acknowledging possible mediation by factors
such as inflammation, obesity and a sedentary lifestyle.

Strengths and limitations

All methods adhered to the highest standard to meet best practice requirements recommended by
CRD and the Cochrane Collaboration.?” 2 The search strategy was developed to be as sensitive as
possible, all studies were included and summarised, and the highest quality ones (regression model
or matched control) have had all relevant data extracted. In fact, given the high chance of
confounding, the lower quality studies (no control or matching) would probably provide little
information. This is also the most comprehensive SLR of studies examining the impact of PTSD on
other illnesses in terms of the range of studies and illnesses covered.
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Future healthcare practice and research

The findings may support implementing comprehensive cardiometabolic screening and management
protocols for PTSD patients. Given the consistent pattern of increased cardiometabolic risk, primary
care providers should consider systematic screening protocols, particularly for hypertension and IHD
where evidence is strongest. Additionally, the predominance of veteran-based studies suggests a
need for careful consideration when generalizing findings to other populations. Healthcare providers
should develop tailored risk assessment strategies that account for patient-specific factors. While
these analyses provide valuable insights into the relationship between PTSD and cardiometabolic
outcomes, they should be considered within the broader context of the systematic review findings.
The consistent pattern of increased risk across conditions, despite methodological limitations,
supports a proactive approach to cardiometabolic health in PTSD patients. However, the identified
methodological challenges and population-specific nature of current evidence emphasize the need
for continued research to better understand these better understand both true, and population-
specific effects.

Conclusions

A high-quality systematic review was conducted, to examine the impact of PTSD on other illnesses,
COPD, CVA, diabetes, hypertension, IHD and psoriasis. One hundred and ten were included studies,
of which 58 made some attempt to control for confounding, mostly by adjustment via a regression
model. Nearly half of the studies (n=27) studied veterans, and mostly in the USA. Many studied the
association between PTSD and IHD (n=16), hypertension (n=18), DM (n=17), and CVA (n=17). In
addition to the 16 IHD studies, there were also eight more that examined the association between
PTSD and specific forms of IHD (angina, HF and MI). However, very few related to fiboromyalgia (n=5)
or psoriasis (n=1), and there were none of COPD. Although none of the studies were judged to be at
low risk of bias and there was much variation in the factors adjusted for, all but two studies showed
that PTSD predicted the occurrence of the other iliness. Meta-analyses supported these findings,
showing a consistent pattern of increased cardiometabolic (hypertension, diabetes and ischaemic
heart disease) risk. Further research is required on the impact of PTSD beyond veterans and on non-
cardiometabolic illnesses.
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Appendix 1: Search strategies

Resource Host Date range Date Records Records found
searched found after
deduplication
MEDLINE Ovid 1946 to 2024 12.08.24 1,973 1,920
August 09
EMBASE Ovid 1974 to 2024 12.08.24 5,465 3,854
August 09
CINAHL EBSCO 1981 to 12.08.24 1,021 348
12.8.24
PsycINFO Ovid 1806 to July 12.08.24 1,044 278
Week 5 2024
CDSR Wiley Issue 8 of 12, 12.08.24 117 117
August 2024
CENTRAL Wiley Issue 7 of 12, 12.08.24 342 39
July 2024
PTSD pubs Internet t012.8.24 12.08.24 1,206 395
KSR Evidence Internet t012.8.24 12.08.24 85 3
TOTAL 11,253 6,954

Search strategies

MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations,
Daily and Versions (Ovid): 1946 to August 09, 2024

Date searched: 12.08.24

Records found: 1,973

1 Stress Disorders, Post-Traumatic/ 43636

2 ((post traumatic or posttraumatic) adj (stress$ or neurosis or neuroses or syndrome$ or
psychosis or psychoses)).ti,ab,ot. 47451

3 (PTSDS1 or PTSSS1 or CPTSDS1).ti,ab,0t.36228

4 (combat adj (disorder$ or fatigue or stress$)).ti,ab,ot. 587

5 (war neurosis or war neuroses or battle neurosis or battle neuroses or combat neurosis or
combat neuroses or battle fatigue or shell shockS or shellshockS or delayed stress disorder$
or delayed stress syndrome$S or operational exhaustion).ti,ab,ot.337

6 or/1-5 64277

7 exp Diabetes Mellitus/ 531716

8 hyperglycemia/ or hypoglycemia/ 61089

9 (diabet$ or t1dm or iddm or t2dm or iiddm or niddm or hypoglyc?emi$S or hyperglyc?emiS or
hypo-glyc?emi$ or hyper-glyc?emi$).ti,ab,ot. 875361

10 7or8o0r9 943887

11 6 and 10 481

12 exp heart diseases/ 1307739

13 (((coronary or heart or cardiac or cardial or myocardial or cardiovascular or cardio-vascular)
adj2 (disease$ or infarction or insufficiency or ische?mi$ or atherosclero$ or stenos$)) or
CVD).ti,ab,ot. 761002

14 angina.ti,ab,ot. 58045

15 (coronary arter$ adj (constriction or thrombos$)).ti,ab,ot. 742

16 (ische?mic cardiomyopath$ or ische?mic cardiopath$).ti,ab,ot. 6088
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17
18
19
20
21

22
23
24
25
26

27
28
29
30
31
32
33
34
35
36
37
38
39
40

41
42
43
44
45
46
47
48

12or13o0orl1l4or150r16 1674610

6 and 17 1076

exp Stroke/ 183735

strokeS.ti,ab,0t.334294

((cerebrovascular or cerebro-vascular or cerebral or brain) adj2 (accident$ or arrestS or
failureS or insufficiencS or insult$ or lesion or vasculopathy)).ti,ab,ot. 23834

(CVA or apoplectic or apoplexia or apoplexy).ti,ab,ot. 7691

19 0or200r21or22 398566

6 and 23 333

exp Hypertension/ 326396

(hypertension or hypertensiveS or high blood pressure or elevate$ blood pressure or rais$

blood pressure).ti,ab,ot. 539765
prehypertension.ti,ab,ot. 1995
250r260r27 607380

6 and 28 465

exp Psoriasis/ 50437

(psoriasis or psoriatic or psoriasiform or willan lepra).ti,ab,ot. 62871

30o0r31 69683

6 and 32 19

Fibromyalgia/ 10419

(fibromyalg$ or fibromyositis or fibro-myalg$ or fibro-myositis).ti,ab,ot. 13346
(fibrositic nodule$ or fibrositis or muscular rheumatism).ti,ab,ot. 557
340r350r36 14941

6 and 37 189

exp Pulmonary Disease, Chronic Obstructive/ 70102

(chronic obstructive adj2 (lung$ or pulmonary or bronchopulmonary or respiratory)).ti,ab,ot.
68773

(COPD or chronic airflow obstruction or chronic airway obstruction).ti,ab,ot. 61938
390r400r41 110007

6 and 42 61

1l1or18o0r24o0r290r33o0r38o0r43 2100

exp animals/ not (exp animals/ and humans/) 5247600

44 not 45 2044
(letter or editorial or note).pt. 1966172
46 not 47 1973

Embase (Ovid): 1974 to 2024 August 09
Date searched: 12.8.24
Records found: 5,465

~N

exp posttraumatic stress disorder/ 86740

((post traumatic or posttraumatic) adj (stress$ or neurosis or neuroses or syndrome$ or
psychosis or psychoses)).ti,ab,ot. 57919

(PTSDS1 or PTSSS1 or CPTSDS1).ti,ab,0t.47191

(combat adj (disorder$ or fatigue or stress$)).ti,ab,ot. 700

(war neurosis or war neuroses or battle neurosis or battle neuroses or combat neurosis or
combat neuroses or battle fatigue or shell shockS or shellshockS or delayed stress disorderS
or delayed stress syndrome$ or operational exhaustion).ti,ab,0t.276

or/1-5 96520

exp diabetes mellitus/ 1290998

hypoglycemia/ or hyperglycemia/ 210410
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9 (diabetS or t1dm or iddm or t2dm or iiddm or niddm or hypoglyc?emi$ or hyperglyc?emisS or
hypo-glyc?emi$ or hyper-glyc?emiS).ti,ab,ot. 1324888

10 7or8or9 1639917

11 6 and 10 2049

12 exp ischemic heart disease/ 772804

13 (((coronary or heart or cardiac or cardial or myocardial or cardiovascular or cardio-vascular)
adj2 (disease$ or infarction or insufficiency or ische?mi$ or atherosclero$ or stenos$)) or
CVD).ti,ab,ot. 1115111

14 angina.ti,ab,ot. 82957

15 (coronary arter$ adj (constrictionS or thrombosS)).ti,ab,ot. 928

16 (ische?mic cardiomyopath$S or ische?mic cardiopath$).ti,ab,ot. 13840

17 or/12-16 1421245

18 6and 17 2081

19 exp cerebrovascular accident/ 347972

20 strokeS.ti,ab,0t.536132

21 ((cerebrovascular or cerebro-vascular or cerebral or brain) adj2 (accidentS or arrest$ or
failure$ or insufficiencS or insult$ or lesion or vasculopathy)).ti,ab,ot. 36531

22 (CVA or apoplectic or apoplexia or apoplexy).ti,ab,ot. 13010

23 or/19-22 654614

24 6 and 23 1042

25 exp hypertension/ 1044890

26 (hypertension or hypertensive$ or high blood pressure or elevate$ blood pressure or rais$
blood pressure).ti,ab,ot. 843499

27 prehypertension.ti,ab,ot. 2938

28 250r 26 or27 1305499

29 6 and 28 2292

30 exp psoriasis/ 119313

31 (psoriasis or psoriatic or psoriasiform or willan lepra).ti,ab,ot. 99156

32 300r31 128713

33 6 and 32 133

34 fibromyalgia/ 27157

35 (fibromyalg$ or fibromyositis or fibro-myalg$ or fibro-myositis).ti,ab,ot. 22076

36 (fibrositic nodule$ or fibrositis or muscular rheumatism).ti,ab,ot. 382

37 34 or350r36 29307

38 6 and 37 737

39 chronic obstructive lung disease/ 188685

40 (chronic obstructive adj2 (lung$ or pulmonary or bronchopulmonary or respiratory)).ti,ab,ot.
100567

41 (COPD or chronic airflow obstruction or chronic airway obstruction).ti,ab,ot. 117606

42 390r400r41 217158

43 6 and 42 444

44 1lor18or24o0r290or330r38o0r43 6122

45 animal/ 1675405

46 animal experiment/ 3197694

47 (rat or rats or mouse or mice or murine or rodent or rodents or hamster or hamsters or pig
or pigs or porcine or rabbit or rabbits or animal or animals or dogs or dog or cats or cow or
bovine or sheep or ovine or monkey or monkeys).ti,ab,ot,hw. 7921716

48 or/45-47 7921716

49 exp human/ 26970809

50 human experiment/ 668900

51 or/49-50 26973590
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52 48 not (48 and 51) 5895052

53 44 not 52 5986
54 (letter or editorial or note).pt. 3155994
55 53 not 54 5465

CINAHL (EBSCO): 1981 to 12.8.24
Date searched: 12.8.24
Records found: 1,021

# Query Results
$33 |S7 OR S13 OR S18 OR S22 OR S24 OR S28 OR S32 1,021
S32 /S5 AND S31 38

S31 S29 OR S30 34,295
S30 |COPD OR "chronic airflow obstruction" OR "chronic airway obstruction" 26,395
$29 ‘r‘(::;?rr;i[cotr);structive" N2 (lung* OR pulmonary OR bronchopulmonary OR 29407
$28 |S5 AND S27 100
S27 S25 OR S26 8,026

S26 |"fibrositic nodule" OR "fibrositic nodules" OR fibrositis OR "muscular rheumatism" 5,090

S25 |fibromyalg* OR fibromyositis OR (fibro N1 myalg*) OR "fibro-myositis" 8,018

S24 S5 AND S23 4

S23 |psoriasis OR psoriatic OR psoriasiform OR "willan lepra" 14,407

S22 /S5 AND S21 214

S$21 S19 OR S20 145,635

S20 |prehypertension 1,004

519 ;\;p“eglts:;iz:e(zi?ey"p;ertensive* OR "high blood pressure" OR ((elevate* OR rais*) 145,516

S$18 |S5 AND S17 207

S17 |S14 OR S15 OR S16 154,222

S$16 |CVA OR apoplectic OR apoplexia OR apoplexy 65,929

515 (cerebrovascular OR "cerebro-vascular" OR cerebral OR brain) N2 (accident* OR 8520
arrest* OR failure* OR insufficienc* OR insult* OR lesion OR vasculopathy) ’

S14 |stroke* 147,869

S$13 |S5 AND S12 453

S12 /S8 OR S9 OR S10 OR S11 274,117

S11 |(ischemic OR ischaemic) N1 (cardiomyopath* OR cardiopath*) 1,987

$10 |("coronary artery" OR "coronary arteries") N1 (constriction OR thrombos*) 114

S9 |angina 14,062
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S8

S7

S6

S5

sS4

S3

S2

S1

((coronary OR heart OR cardiac OR cardial OR myocardial OR cardiovascular OR
"cardio-vascular") N2 (disease* OR infarction OR insufficiency OR ische?mi* OR 268,453
atherosclero* OR stenos*)) OR CVD

S5 AND S6 260

diabet* OR t1dm OR iddm OR t2dm OR iiddm OR niddm OR hypoglyc?emi* OR
hyperglyc?emi* OR "hypo-glycemia" OR "hypo-glycemic" OR "hypo-glycaemia" OR

"hypo-glycaemic" OR "hyper-glycemia" OR "hyper-glycemic" OR "hyper- 287,050
glycaemia" OR "hyper-glycaemic"
S1ORS20ORS30RS4 35,019

"war neurosis" OR "war neuroses" OR "battle neurosis" OR "battle neuroses" OR

"combat neurosis" OR "combat neuroses" OR "battle fatigue" OR "shell shock" OR
shellshock* OR "shell shocked" OR "shell shocks" OR "delayed stress disorder" OR |18,861
"delayed stress syndrome" OR "delayed stress disorders" OR "delayed stress

syndromes" OR "operational exhaustion"

combat N1 (disorder* OR fatigue OR stress*) 444
PTSD* OR PTSS* OR CPTSD* 23,448

("post traumatic" OR posttraumatic) N1 (stress* OR neurosis OR neuroses OR

syndrome* OR psychosis OR psychoses) 33,500

PsycINFO (Ovid): 1806 to July Week 5 2024
Date searched: 12.8.24
Records found: 1,044

1 ((post traumatic or posttraumatic) adj (stressS or neurosis or neuroses or syndrome$ or
psychosis or psychoses)).ti,ab. 50035

2 (PTSDS1 or PTSSS1 or CPTSDS1).ti,ab. 42546

3 (combat adj (disorder$ or fatigue or stressS)).ti,ab. 689

4 (war neurosis or war neuroses or battle neurosis or battle neuroses or combat neurosis or
combat neuroses or battle fatigue or shell shockS or shellshock$ or delayed stress disorder$
or delayed stress syndrome$ or operational exhaustion).ti,ab. 726

5 or/1-4 58667

6 (diabet$ or t1dm or iddm or t2dm or iiddm or niddm or hypoglyc?emi$ or hyperglyc?emisS or
hypo-glyc?emi$ or hyper-glyc?emi$).ti,ab. 40099

7 5and 6 286

8 (((coronary or heart or cardiac or cardial or myocardial or cardiovascular or cardio-vascular)
adj2 (disease$ or infarction or insufficiency or ische?mi$ or atherosclero$ or stenos$)) or
CVD).ti,ab. 30800

9 angina.ti,ab. 1147

10 (coronary arter$ adj (constriction$ or thrombosS)).ti,ab. 7

11 (ische?mic cardiomyopath$ or ische?mic cardiopath$).ti,ab. 31

12 or/8-1131242

13 5and 12 507

14 strokeS.ti,ab. 41089

15 ((cerebrovascular or cerebro-vascular or cerebral or brain) adj2 (accident$ or arrestS or
failureS or insufficiencS or insult$ or lesion or vasculopathy)).ti,ab. 3907

16 (CVA or apoplectic or apoplexia or apoplexy).ti,ab. 642

17 or/14-16 44534
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18
19

20
21
22
23
24
25
26
27
28
29

30
31
32
33

5and 17 163

(hypertension or hypertensive$ or high blood pressure or elevate$ blood pressure or rais$
blood pressure).ti,ab. 22308

prehypertension.ti,ab. 88

19 or 20 22314

5and 21 227

(psoriasis or psoriatic or psoriasiform or willan lepra).ti,ab. 804
5and 23 9

(fibromyalg$ or fibromyositis or fibro-myalg$ or fibro-myositis).ti,ab. 3869

(fibrositic nodule$ or fibrositis or muscular rheumatism).ti,ab. 43

250r 26 3899

5and 27 113

(chronic obstructive adj2 (lung$ or pulmonary or bronchopulmonary or respiratory)).ti,ab.
2822

(COPD or chronic airflow obstruction or chronic airway obstruction).ti,ab. 2015
29 or 30 3181
5and 31 24

7or13or 18 or 22 or 24 or 28 or 32 1044

The Cochrane Library (Wiley)
https://www.cochranelibrary.com/

Date searched: 12.8.24
Records found:

Cochrane Database of Systematic Reviews (Issue 8 of 12, August 2024): 117
Cochrane Central Register of Controlled Trials (Issue 7 of 12, July 2024): 342

#1 MeSH descriptor: [Stress Disorders, Post-Traumatic] this term only 4148

#2 ("post traumatic" or posttraumatic) NEAR/1 (stress* or neurosis or neuroses or syndrome*
or psychosis or psychoses) 7985

#3 PTSD* or PTSS* or CPTSD* 6623

#4 combat NEAR/1 (disorder* or fatigue or stress*)303

#5 "war neurosis" or "war neuroses" or "battle neurosis" or "battle neuroses" or "combat
neurosis" or "combat neuroses" or "battle fatigue" or "shell shock" or shellshock* or "shell
shocked" or "shell shocks" or "delayed stress disorder" or "delayed stress syndrome" or
"delayed stress disorders" or "delayed stress syndromes" or "operational exhaustion" 10

#6 #1 or #2 or #3 or #4 or #5 9464

#H7 MeSH descriptor: [Diabetes Mellitus] explode all trees 46361

#8 MeSH descriptor: [Hyperglycemia] this term only 2574

#9 MeSH descriptor: [Hypoglycemia] this term only 3181

#10 diabet* or t1dm or iddm or t2dm or iiddm or niddm or hypoglyc?emi* or hyperglyc?emi* or
"hypo-glycemia" or "hypo-glycemic" or "hypo-glycaemia" or "hypo-glycaemic" or "hyper-
glycemia" or "hyper-glycemic" or "hyper-glycaemia" or "hyper-glycaemic" 138038

#11 #7 or#8 or#9 or #10 138326

#12 #6 and #11 160

#13 MeSH descriptor: [Heart Diseases] explode all trees 74683

#14 ((coronary or heart or cardiac or cardial or myocardial or cardiovascular or "cardio-vascular")
NEAR/2 (disease* or infarction or insufficiency or ische?mi* or atherosclero* or stenos*)) or
CvD 123259

#15 angina 16234

#16 ("coronary artery" or "coronary arteries") NEAR/1 (constriction or thrombos*) 242

#17 (ischemic or ischaemic) NEAR/1 (cardiomyopath* or cardiopath*) 937
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#18
#19
#20
#21
#22

#23
#24
#25
#26
#27

#28
#29
#30
#31
#32
#33
#34
#35
#36
#37
#38
#39
#40
#41

#42
#43
#44
#45
#46

#13 or #14 or #15 or #16 or #17 156291

#6 and #18 249

MeSH descriptor: [Stroke] explode all trees 17639

stroke* 89866

(cerebrovascular or "cerebro-vascular" or cerebral or brain) NEAR/2 (accident* or arrest* or
failure* or insufficienc* or insult* or lesion or vasculopathy) 20507

CVA or apoplectic or apoplexia or apoplexy 1677

#20 or #21 or #22 or #23 94604

#6 and #24 99

MeSH descriptor: [Hypertension] explode all trees 25434

hypertension or hypertensive* or "high blood pressure" or ((elevate* or rais*) NEAR/1
"blood pressure") 86639

prehypertension 791

#26 or #27 or #28 86753

#6 and #29 138

MeSH descriptor: [Psoriasis] explode all trees 4758
psoriasis or psoriatic or psoriasiform or "willan lepra" 11811
#31 or #32 11811

#6 and #33 8

MeSH descriptor: [Fibromyalgia] this term only 2028

fibromyalg* or fibromyositis or (fiboro NEAR/1 myalg*) or "fibro-myositis" 4110
"fibrositic nodule" or "fibrositic nodules" or fibrositis or "muscular rheumatism" 88
#35 or #36 or #37 4152

#6 and #38 47

MeSH descriptor: [Pulmonary Disease, Chronic Obstructive] explode all trees 8311
"chronic obstructive" NEAR/2 (lung* or pulmonary or bronchopulmonary or respiratory)
20259

COPD or "chronic airflow obstruction"” or "chronic airway obstruction" 20501

#40 or #41 or #42 25980

#6 and #43 44

#12 or #19 or #25 or #30 or #34 or #39 or #44 in Cochrane Reviews 117

#12 or #19 or #25 or #30 or #34 or #39 or #44 in Trials 342

PTSD pubs (ProQuest): to 12.8.24
https://www.ptsd.va.gov/ptsdpubs/search _ptsdpubs.asp

Date searched: 12.8.24
Records found: 1,206

S1 ("post traumatic" or posttraumatic) NEAR/1 (stress* or neurosis or neuroses or syndrome*
or psychosis or psychoses) Results: 28555

S2 PTSD* or PTSS* or CPTSD* Results: 48690

S3 combat NEAR/1 (disorder* or fatigue or stress*) Results: 800

sS4 "war neurosis" or "war neuroses" or "battle neurosis" or "battle neuroses" or "combat
neurosis" or "combat neuroses" or "battle fatigue" or "shell shock" or shellshock* or "shell
shocked" or "shell shocks" or "delayed stress disorder" or "delayed stress syndrome" or
"delayed stress disorders" or "delayed stress syndromes" or "operational exhaustion"
Results: 514

S5 [S1] OR [S2] OR [S3] OR [S4] Results: 50107

S6 diabet* or t1dm or iddm or t2dm or iiddm or niddm or hypoglyc?emi* or hyperglyc?emi* or
"hypo-glycemia" or "hypo-glycemic" or "hypo-glycaemia" or "hypo-glycaemic" or "hyper-
glycemia" or "hyper-glycemic" or "hyper-glycaemia" or "hyper-glycaemic" Results: 329
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S71
S8

S9

510
S11
512
513
S14
515

516
S17
S18
519

S20
S21
S22
S23
S24
S25
S26
S27
528
529

S30
S31
S32
S$33

S5] AND [S6] Results: 286

((coronary or heart or cardiac or cardial or myocardial or cardiovascular or "cardio-vascular")
NEAR/2 (disease* or infarction or insufficiency or ische?mi* or atherosclero* or stenos*)) or
CVD Results: 949

angina Results: 27

("coronary artery" or "coronary arteries") NEAR/1 (constriction or thrombos*) Results: 0
(ischemic or ischaemic) NEAR/1 (cardiomyopath* or cardiopath*) Results: 1

[S8] OR [S9] OR [S10] OR [S11] Results: 954

[S5] AND [S12] Results: 798

stroke* Results: 145

(cerebrovascular or "cerebro-vascular" or cerebral or brain) NEAR/2 (accident* or arrest* or
failure* or insufficienc* or insult* or lesion or vasculopathy) Results: 43

CVA or apoplectic or apoplexia or apoplexy Results: 3

[S14] OR [S15] OR [S16] Results: 187

[S5] AND [S17] Results: 146

hypertension or hypertensive* or "high blood pressure" or ((elevate* or rais*) NEAR/1
"blood pressure") Results: 232

prehypertension Results: 0

[S19] OR [S20] Results: 232

[S5] AND [S21] Results: 195

psoriasis or psoriatic or psoriasiform or "willan lepra” Results: 10

[S5] AND [S23] Results: 10

fibromyalg* or fibromyositis or (fiboro NEAR/1 myalg*) or "fibro-myositis" Results: 129
"“fibrositic nodule" or "fibrositic nodules" or fibrositis or "muscular rheumatism" Results: 1
[S25] OR [S26] Results: 129

[S5] AND [S27] Results: 100

"chronic obstructive" NEAR/2 (lung* or pulmonary or bronchopulmonary or respiratory)
Results: 21

COPD or "chronic airflow obstruction" or "chronic airway obstruction" Results: 12

[S29] OR [S30] Results: 24

[S5] AND [S31] Results: 17

[S7] OR [S13] OR [S18] OR [S22] OR [S24] OR [S28] OR [S32] Results: 1206

KSR Evidence (Internet): to 12.8.24
https://ksrevidence.com/

Date searched: 12.8.24
Records found: 85

1 ("post traumatic" or posttraumatic) NEAR/1 (stress* or neurosis or neuroses or syndrome*
or psychosis or psychoses) in Title or Abstract 2117 results

2 PTSD* or PTSS* or CPTSD* in Title or Abstract 1652 results

3 combat NEAR/1 (disorder* or fatigue or stress*) in Title or Abstract 13 results

4 "war neurosis" or "war neuroses" or "battle neurosis" or "battle neuroses" or "combat
neurosis" or "combat neuroses" or "battle fatigue" or "shell shock" or shellshock* or "shell
shocked" or "shell shocks" or "delayed stress disorder" or "delayed stress syndrome" or
"delayed stress disorders" or "delayed stress syndromes" or "operational exhaustion" in Title
or Abstract 0 results

5 #lor#2 or#3 or #4in All text 2394 results

6 diabet* or t1dm or iddm or t2dm or iiddm or niddm or hypoglyc?emi* or hyperglyc?emi* or
"hypo-glycemia" or "hypo-glycemic" or "hypo-glycaemia" or "hypo-glycaemic" or "hyper-
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glycemia" or "hyper-glycemic" or "hyper-glycaemia" or "hyper-glycaemic" in Title or Abstract
17783 results

7 #5 and #6 in All text 24 results

8 ((coronary or heart or cardiac or cardial or myocardial or cardiovascular or "cardio-vascular")
NEAR/2 (disease* or infarction or insufficiency or ische?mi* or atherosclero* or stenos*)) or
CVD in Title or Abstract 13308 results

9 angina in Title or Abstract 587 results

10 ("coronary artery" or "coronary arteries") NEAR/1 (constriction or thrombos*) in Title or
Abstract 4 results

11 (ischemic or ischaemic) NEAR/1 (cardiomyopath* or cardiopath*) in Title or Abstract 135
results

12 #8 or #9 or #10 or #11 or #8 or #9 or #10 or #11 in All text 13558 results

13 #5 and #12 in All text 42 results

14 stroke* in Title or Abstract 10979 results

15 (cerebrovascular or "cerebro-vascular" or cerebral or brain) NEAR/2 (accident® or arrest* or
failure* or insufficienc* or insult* or lesion or vasculopathy) in Title or Abstract 398 results

16 CVA or apoplectic or apoplexia or apoplexy in Title or Abstract 163 results

17 #14 or #15 or #16 in All text 11297 results

18 #17 and #5 in All text 20 results

19 hypertension or hypertensive* or "high blood pressure" or ((elevate* or rais*) NEAR/1
"blood pressure") in Title or Abstract 7658 results

20 prehypertension in Title or Abstract 53 results

21 #19 or #20in All text 7667 results

22 #21 and #5 in All text 15 results

23 psoriasis or psoriatic or psoriasiform or "willan lepra" in Title or Abstract 1248 results

24 #23 and #5in All text O results

25 fibromyalg* or fibromyositis or (fibro NEAR/1 myalg*) or "fibro-myositis" in Title or Abstract
661 results

26 "fibrositic nodule" or "fibrositic nodules" or fibrositis or "muscular rheumatism" in Title or
Abstract 6 results

27 #25 or #26 in All text 661 results

28 #27 and #5 in All text 10 results

29 "chronic obstructive" NEAR/2 (lung* or pulmonary or bronchopulmonary or respiratory) in
Title or Abstract 2115 results

30 COPD or "chronic airflow obstruction" or "chronic airway obstruction" in Title or Abstract
1996 results

31 #29 or #30in All text 2551 results

32 #31 and #5in All text 5 results

33 #7 or #13 or #18 or #22 or #28 or #24 or #32 in All text 85 results
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Appendix 2: Excluded studies

Full reference

Population (not PTSD in study types 1 to 3)

Angleman AJ, Van Hasselt VB, Schuhmann BB. Relationship between posttraumatic stress symptoms and cardiovascular disease risk in firefighters. Behav Modif 2022; 46(2):321-351

Brooks M. PTSD symptoms in women tied to worse heart, brain health. Cardiol News 2023:1-2

Crum-Cianflone NF, Bagnell ME, Schaller E, Boyko EJ, Smith B, Maynard C, et al. Impact of combat deployment and posttraumatic stress disorder on newly reported coronary heart disease
among US active duty and reserve forces. Circulation 2014; 129(18):1813-20

Edmondson D, Kronish IM, Shaffer JA, Falzon L, Burg MM. Posttraumatic stress disorder and risk for coronary heart disease: a meta-analytic review. Am Heart J 2013; 166(5):806-14

Hicks EM, Niarchou M, Goleva S, Kabir D, Johnson J, Johnston KJA, et al. Comorbidity profiles of posttraumatic stress disorder across the medical phenome. Biol Psychiatry Glob Open Sci
2024; 4(5):100337

Kim TY, Chung HK, Choi JH, Kang SH, Choi TK, Bang YJ, et al. Association between symptoms of posttraumatic stress disorder and blood pressure in the elderly. Eur Neuropsychopharmacol
2014; 24(SUPPL.. 2):5601-S602

Pratt L, Gonzalez A, Kotov R, Luft BJ. PTSD and risk for hypertension: a longitudinal analysis in WTC responders. Compr Psychiatry 2013; 54(8):e33

Sabbioni L, Bossini L, Casolaro I, Del Matto L, Fagiolini A. Psychiatric and medical comorbidities: observational study on post-traumatic stress disorder. Eur Neuropsychopharmacol 2016;
26(Supplement 2):5629

Scherrer JF, Lustman PJ. Posttraumatic stress disorder and incident type 2 diabetes: is obesity to blame? Chronic Stress 2019; 3:1-3

Seligowski AV, Misganaw B, Duffy LA, Ressler KJ, Guffanti G. Leveraging large-scale genetics of PTSD and cardiovascular disease to demonstrate robust shared risk and improve risk
prediction accuracy. Am J Psychiatry 2022; 179(11):814-823

Torres T. Examining the relationship of posttraumatic stress and fibromyalgia among women veterans: long term impact posttraumatic stress disorder, military sexual trauma, and fibromyalgia
have on quality of life: The Chicago School of Professional Psychology; 2015. Available from: http://search.proquest.com/docview/1787183111

Valentine SE, Nobles CJ, Gerber MW, Vaewsorn A, Shtasel DL, Marques L. The association of posttraumatic stress disorder and chronic medical conditions by ethnicity. J Lat Psychol 2017;
5(3):227-241

Vance MC, Wiitala WL, Sussman JB, Pfeiffer P, Hayward RA. Increased cardiovascular disease risk in veterans with mental illness. Circ Cardiovasc Qual Outcomes 2019; 12(10):e005563

Exposure (not PTSD in study type 4)

Abrams TE, Blevins A, Weg MW. Chronic obstructive lung disease and posttraumatic stress disorder: current perspectives. Int J Chron Obstruct Pulmon Dis 2015; 10:2219-33

Afari N, Ahumada SM, Wright LJ, Mostoufi S, Golnari G, Reis V, et al. Psychological trauma and functional somatic syndromes: a systematic review and meta-analysis. Psychosom Med 2014;
76(1):2-11

Conversano C, Carmassi C, Bertelloni CA, Marchi L, Micheloni T, Carbone MG, et al. Potentially traumatic events, post-traumatic stress disorder and post-traumatic stress spectrum in patients
with fibromyalgia. Clin Exp Rheumatol 2019; 37 Suppl 116(1):39-43

Ebrahimi R, Dennis P, Alvarez C, Perkins A, Yang H, Shroyer AL, et al. Pathways linking posttraumatic stress disorder to ischemic heart disease in women veterans. Circulation 2022;
146(Supplement 1)

El-Solh AA, Lawson Y, Attai P. Cardiovascular events in insomnia patients with post-traumatic stress disorder. Sleep Med 2022; 100:24-30

Gibson CJ, Li Y, Inslicht SS, Seal KH, Byers AL. Gender differences in cardiovascular risk related to diabetes and posttraumatic stress disorder. Am J Geriatr Psychiatry 2018; 26(12):1268-
1272

189



Full reference

Husky MM, Mazure CM, Kovess-Masfety V. Gender differences in psychiatric and medical comorbidity with post-traumatic stress disorder. Compr Psychiatry 2018; 84:75-81

Mendlowicz V, Garcia-Rosa ML, Gekker M, Wermelinger L, Berger W, Luz MP, et al. Post-traumatic stress disorder as a predictor for incident hypertension: a 3-year retrospective cohort
study. Psychol Med 2023; 53(1):132-139

Parikh P, Romeiser J, Jannello P, Shroyer AL. Impact of post-traumatic stress disorder on clinical outcomes in veterans with coronary artery disease. Circ Cardiovasc Qual Outcomes 2019;
12(SUPPL 1)

Seng JS, Clark MK, McCarthy AM, Ronis DL. PTSD and physical comorbidity among women receiving Medicaid: results from service-use data. J Trauma Stress 2006; 19(1):45-56

Stevelink SAM, Opie E, Pernet D, Gao H, Elliott P, Wessely S, et al. Probable PTSD, depression and anxiety in 40,299 UK police officers and staff: prevalence, risk factors and associations
with blood pressure. PL0oS One 2020; 15(11):¢0240902

van den Berk Clark C, Kansara V, Fedorova M, Ju T, Renirie T, Lee J, et al. How does PTSD treatment affect cardiovascular, diabetes and metabolic disease risk factors and outcomes? A
systematic review. J Psychosom Res 2022; 157:110793

Outcomes

Agyemang C, Goosen S, Anujuo K, Ogedegbe G. Relationship between post-traumatic stress disorder and diabetes among 105,180 asylum seekers in the Netherlands. Eur J Public Health 2012;
22(5):658-62

Amir M, Kaplan Z, Neumann L, Sharabani R, Shani N, Buskila D. Posttraumatic stress disorder, tenderness and fibromyalgia. J Psychosom Res 1997; 42(6):607-13

Barski L, Shafat T, Buskila Y, Amital H, Makulin Y, Shvarts B, et al. High prevalence of fibromyalgia syndrome among Israeli nurses. Clin Exp Rheumatol 2020; 38 Suppl 123(1):25-30

Bender E. PTSD may increase the risk for stroke and TIA among young and middle-aged adults. Neurol Today 2019; 19(22):8-9

Bullman T. Comorbidity risks of a cohort of Vietham veterans diagnosed with post-traumatic stress disorder. J Mil Veterans Health 2018; 26(1):29-36

Chen MH, Pan TL, Li CT, Lin WC, Chen YS, Lee YC, et al. Risk of stroke among patients with post-traumatic stress disorder: nationwide longitudinal study. Br J Psychiatry 2015; 206(4):302-
7

Chung MC, Jones RC, Harding SA, Campbell J. Posttraumatic stress disorder among older patients with chronic obstructive pulmonary disease. Psychiatr Q 2016; 87(4):605-618

Ebrahimi R, Lynch KE, Beckham JC, Dennis PA, Viernes B, Tseng CH, et al. Association of posttraumatic stress disorder and incident ischemic heart disease in women veterans. JAMA
Cardiol 2021; 6(6):642-651

Edmondson D, Sumner JA, Kronish IM, Burg MM, Oyesiku L, Schwartz JE. The association of posttraumatic stress disorder with clinic and ambulatory blood pressure in healthy adults.
Psychosom Med 2018; 80(1):55-61

Felker B, Bush KR, Harel O, Shofer JB, Shores MM, Au DH. Added burden of mental disorders on health status among patients with chronic obstructive pulmonary disease. Prim Care
Companion J Clin Psychiatry 2010; 12(4):e1-e8

Gill JM, Szanton S, Taylor TJ, Page GG, Campbell JC. Medical conditions and symptoms associated with posttraumatic stress disorder in low-income urban women. J Womens Health 2009;
18(2):261-267

Goldfinger JZ. Post-traumatic stress disorder was associated with a threefold increased risk for stroke in a Taiwanese national health insurance database. Evid Based Ment Health 2015; 18(4):e7

Goncher I, Blake RA. Review of 'A prospective study of posttraumatic stress disorder symptoms and coronary heart disease in women'. Int J Emerg Ment Health 2009; 11(1):60-62

Habbal AB, White CT, Shamim H, Al Shouli R, Mohammed L. Posttraumatic stress disorder (PTSD) and instigation of cardiovascular events: ischemic heart disease (IHD) and atrial fibrillation
(af). Cureus 2022; 14(10):e30583

Hirai H, Nagao M, Ohira T, Maeda M, Okazaki K, Nakano H, et al. Psychological burden predicts new-onset diabetes in men: a longitudinal observational study in the Fukushima Health
Management Survey after the Great East Japan earthquake. Front Endocrinol (Lausanne) 2022; 13:1008109

Ho GWK, Karatzias T, Vallieres F, Bondjers K, Shevlin M, Cloitre M, et al. Complex PTSD symptoms mediate the association between childhood trauma and physical health problems. J
Psychosom Res 2021; 142:110358

190




Full reference

Hunter LD, Boer T, Saltzman LY. The intersectionality of sex and race in the relationship between posttraumatic stress disorder and cardiovascular disease: a scoping review. Public Health Rev
2023; 44:1605302

Husarewycz MN, El-Gabalawy R, Logsetty S, Sareen J. The association between number and type of traumatic life experiences and physical conditions in a nationally representative sample.
Gen Hosp Psychiatry 2014; 36(1):26-32

Jiang L, Beals J, Whitesell NR, Roubideaux Y, Manson SM. Association between diabetes and mental disorders in two American Indian reservation communities. Diabetes Care 2007;
30(9):2228-2229

Kibler JL, Ma M, Tursich M, Malcolm L, Llabre MM, Greenbarg R, et al. Cardiovascular risks in relation to posttraumatic stress severity among young trauma-exposed women. J Affect Disord
2018; 241:147-153

Kubzansky LD, Koenen KC, Spiro A, 111, Vokonas PS, Sparrow D. Perspective study of posttraumatic stress disorder symptoms and coronary heart disease in the Normative Aging Study. Arch
Gen Psychiatry 2007; 64(1):109-116

Lee SY, Park CL, Pescatello LS. How trauma influences cardiovascular responses to stress: contributions of posttraumatic stress and cognitive appraisals. J Behav Med 2020; 43(1):131-142

McLeay SC, Harvey WM, Romaniuk MN, Crawford DH, Colquhoun DM, Young RM, et al. Physical comorbidities of post-traumatic stress disorder in Australian Vietham War veterans. Med J
Aust 2017; 206(6):251-257

Meinhausen C, Prather AA, Sumner JA. Posttraumatic stress disorder (PTSD), sleep, and cardiovascular disease risk: a mechanism-focused narrative review. Health Psychol 2022; 41(10):663-
673

Mellman TA, Brown DD, Jenifer ES, Hipolito MM, Randall OS. Posttraumatic stress disorder and nocturnal blood pressure dipping in young adult African Americans. Psychosom Med 2009;
71(6):627-30

Mesa-Vieira C, Didden C, Schomaker M, Mouton JP, Folb N, van den Heuvel LL, et al. Post-traumatic stress disorder as a risk factor for major adverse cardiovascular events: a cohort study of a
South African medical insurance scheme. Epidemiol Psychiatr Sci 2024; 33:e5

Niyas AM, Haseefa F, Movahed MR, Hashemzadeh M, Hashemzadeh M. The occurrence of ST elevation myocardial infarction (STEMI) and non-STEMI in patients with post traumatic stress
disorder (PTSD) using the large nationwide inpatient sample (NIS). Am J Cardiovasc Dis 2024; 14(3):172-179

Nobles CJ, Valentine SE, Borba CP, Gerber MW, Shtasel DL, Marques L. Black-white disparities in the association between posttraumatic stress disorder and chronic illness. J Psychosom Res
2016; 85:19-25

Post-traumatic stress disorder may raise diabetes risk. Nephrol News Issues 2010; 24(8):20

Reis DJ, Kaizer AM, Kinney AR, Bahraini NH, Forster JE, Brenner LA. The unique association of posttraumatic stress disorder with hypertension among veterans: A replication of Kibler et al.
(2009) using Bayesian estimation and data from the United States-Veteran Microbiome Project. Psychol Trauma 2023; 15(1):131-139

Scherrer JF, Salas J, Lustman PJ, van den Berk-Clark C, Schnurr PP, Tuerk P, et al. The role of obesity in the association between posttraumatic stress disorder and incident diabetes. JAMA
Psychiatry 2018; 75(11):1189-1198

Seligowski AV, Grewal SS, Abohashem S, Zureigat H, Qamar I, Aldosoky W, et al. PTSD increases risk for major adverse cardiovascular events through neural and cardio-inflammatory
pathways. Brain Behav Immun 2024; 117:149-154

Sidney S. Post-traumatic stress disorder and coronary heart disease. J Am Coll Cardiol 2013; 62(11):979-980

Sommer JL, Reynolds K, El-Gabalawy R, Pietrzak RH, Mackenzie CS, Ceccarelli L, et al. Associations between physical health conditions and posttraumatic stress disorder according to age.
Aging Ment Health 2021; 25(2):234-242

Sumner JA, Maihofer AX, Michopoulos V, Rothbaum AO, Almli LM, Andreassen OA, et al. Examining individual and synergistic contributions of PTSD and genetics to blood pressure: a
trans-ethnic meta-analysis. Front Neurosci 2021; 15:678503

Trief PM, Ouimette P, Wade M, Shanahan P, Weinstock RS. Post-traumatic stress disorder and diabetes: co-morbidity and outcomes in a male veterans sample. J Behav Med 2006; 29(5):411-8

Walczewska J, Rutkowski K, Wizner B, Cwynar M, Grodzicki T. Stiffness of large arteries and cardiovascular risk in patients with post-traumatic stress disorder. Eur Heart J 2011; 32(6):730-6

Study type

191



Full reference

Ahmadi N, Hajsadeghi F, Nabavi V, Olango G, Molla M, Budoff M, et al. The long-term clinical outcome of posttraumatic stress disorder with impaired coronary distensibility. Psychosom Med
2018; 80(3):294-300

Ahmadi N, Larijani VN, Hajsadeghi F, Budoff M. Posttraumatic stress disorder is associated with impaired coronary distensibility and predicts major adverse cardiovascular events. Circulation
2014; 130(SUPPL. 2)

Boscarino JA. A prospective study of PTSD and early-age heart disease mortality among Vietnam veterans: implications for surveillance and prevention. Psychosom Med 2008; 70(6):668-76

Boyko EJ, Jacobson IG, Smith B, Ryan MA, Hooper TI, Amoroso PJ, et al. Risk of diabetes in U.S. military service members in relation to combat deployment and mental health. Diabetes Care
2010; 33(8):1771-7

Ebrahimi R, Dennis P, Shroyer AL, Alvarez C, Beckham J, Sumner J. Association of posttraumatic stress disorder with stroke in women veterans. Circulation 2022; 146(Supplement 1)

El-Gabalawy R, Blaney C, Tsai J, Sumner JA, Pietrzak RH. Physical health conditions associated with full and subthreshold PTSD in U.S. military veterans: results from the National Health and
Resilience in Veterans Study. J Affect Disord 2018; 227:849-853

Frayne SM, Seaver MR, Loveland S, Christiansen CL, Spiro 1A, Parker VA, et al. Burden of medical illness in women with depression and posttraumatic stress disorder. Arch Intern Med 2004;
164(12):1306-1312

Gaffey AE, Rosman L, Burg MM, Haskell SG, Brandt CA, Skanderson M, et al. Posttraumatic stress disorder, antidepressant use, and hemorrhagic stroke in young men and women: a 13-year
cohort study. Stroke 2021; 52(1):121-129

Hildebrand Jr B, Higgs JB, Williamson D, Foa E, Resick P, Mintz J, et al. The fibromyalgia syndrome and widespread pain frequency in active duty U.S. service members with posttraumatic
stress disorder. Arthritis Rheumatol 2014; 66(SUPPL. 10):5396

Howard JT, Stewart 1J, Kolaja CA, Sosnhov JA, Rull RP, Torres I, et al. Hypertension in military veterans is associated with combat exposure and combat injury. J Hypertens 2020; 38(7):1293-
1301

Khalil M, Civieri G, Grewal S, Abohashem S, Aldosoky W, Lau HC, et al. Accelerated development of cardiovascular risk factors significantly mediates risk for major adverse cardiovascular
events in post-traumatic stress disorder. J Am Coll Cardiol 2024; 83(13 Supplement):1855

Lin CE, Chung CH, Chen LF, You CH, Chien WC, Chou PH. Risk of incident hypertension, diabetes, and dyslipidemia after first posttraumatic stress disorder diagnosis: A nationwide cohort
study in Taiwan. Gen Hosp Psychiatry 2019; 58:59-66

Lukas E, Veeneman RR, Smit DJ, Vermeulen JM, Pathak GA, Polimanti R, et al. A genetic exploration of the relationship between posttraumatic stress disorder and cardiovascular diseases
[Preprint]. medRxiv 2024;

Miller SA, Mancuso CA, Boutin-Foster C, Michelen W, McLean-Long C, Foote B, et al. Associations between posttraumatic stress disorder and hemoglobin A1(C) in low-income minority
patients with diabetes. Gen Hosp Psychiatry 2011; 33(2):116-22

Persu A. Post-traumatic stress disorder and hypertension. J Hypertens 2023; 41(Supplement 1):e147

Polimanti R, Wendt FR, Pathak GA, Tylee DS, Tcheandjieu C, Hilliard AT, et al. Understanding the comorbidity between posttraumatic stress severity and coronary artery disease using
genome-wide information and electronic health records. Mol Psychiatry 2022; 27(10):3961-3969

Scherrer JF, Salas J, Lustman P, Tuerk P, Gebauer S, Norman SB, et al. Combined effect of posttraumatic stress disorder and prescription opioid use on risk of cardiovascular disease. Eur J Prev
Cardiol 2020; 27(13):1412-1422

Scherrer JF, Salas J, Schneider FD, Friedman MJ, van den Berk-Clark C, Chard KM, et al. PTSD improvement and incident cardiovascular disease in more than 1000 veterans. J Psychosom Res
2020; 134:110128

Sumner JA, Kubzansky LD, Elkind MS, Roberts AL, Agnew-Blais J, Chen Q, et al. Trauma exposure and posttraumatic stress disorder symptoms predict onset of cardiovascular events in
women. Circulation 2015; 132(4):251-9

Sumner JA, Kubzansky LD, Roberts AL, Gilsanz P, Chen Q, Winning A, et al. Post-traumatic stress disorder symptoms and risk of hypertension over 22 years in a large cohort of younger and
middle-aged women. Psychol Med 2016; 46(15):3105-3116

Yavne Y, Amital D, Watad A, Tiosano S, Amital H. A systematic review of precipitating physical and psychological traumatic events in the development of fibromyalgia. Semin Arthritis
Rheum 2018; 48(1):121-133

192



Full reference

Yu S, Alper HE, Nguyen AM, Magsood J, Brackbill RM. Stroke hospitalizations, posttraumatic stress disorder, and 9/11-related dust exposure: results from the World Trade Center Health
Registry. Am J Ind Med 2021; 64(10):827-836

Unobtainable

Teixeira PJ, Porto L, Kristensen CH, Santos AH, Menna-Barreto SS, Do Prado-Lima PA. Post-traumatic stress symptoms and exacerbations in COPD patients. COPD 2015; 12(1):90-5

Serier KN, Magruder KM, Spiro A, Kimerling R, Frayne SM, Kilbourne AM, et al. Associations between posttraumatic stress disorder and diabetes in Vietham-era women veterans in the
HealthVIEWS study. J Womens Health 2024; 33(7):926-937

Bapolisi AM, Maurage P, Georges CMG, Petit G, Balola M, Cikomola CJ, et al. Personal and interpersonal factors moderate the relation between human-made trauma and hypertension: a path
analysis approach. Psychosom Med 2023; 85(8):710-715

Lawrence-Wolff KM, Higgs JB, Young-McCaughan S, Mintz J, Foa EB, Resick PA, et al. Prevalence of fibromyalgia syndrome in active-duty military personnel. Arthritis Care & Research
2023; 75(3):667-673

Jamil H, Nassar-McMillan SC, Salman WA, Tahar M, Jamil LH. Iragi Gulf War veteran refugees in the U.S.: PTSD and physical symptoms. Soc Work Health Care 2006; 43(4):85-98

Liu CX, Lin B, Ma Y, Xie ZY, Li S. [Effect of post-traumatic stress disorder on human blood pressure, heart rate, and heart rate variability]. Jie Fang Jun Yi Xue Za Zhi 2019; 44(2):162-165

Sharifi F, Anjomshoaa A, Payami M, Heidari Some A. [Comparison of cardiovascular and metabolic syndrome risk factors among war veterans suffering from post traumatic stress disease with
normal healthy men in Zanjan]. Journal of Zanjan University of Medical Sciences and Health Services 2015; 23(97):34-47

Gaffey A, Ramsey C, Brandt C, Haskell S, Bastian L, Skanderson M, et al. Posttraumatic stress disorder, community disadvantage, and coronary artery disease: a 20-year retrospective cohort
study of younger men and women veterans. Psychosom Med 2024; 86(5):A155

Vaccarino V, Goldberg J, Rooks C, Shah A, Veledar E, Smith NL, et al. Posttraumatic stress disorder and the incidence of coronary heart disease. Psychosom Med 2011; Conference
Publication:(var.pagings). 73(3):A107

Scherrer JF, Lustman PJ, Chrusciel T, Garfield LD, Freedland KE, Carney RM, et al. Posttraumatic stress disorder is a risk factor for incident diabetes. Psychosom Med 2011; 73(3):A58

Garfield LD, Chrusciel T, Hauptman PJ, Freedland KE, Lustman PJ, Carney RM, et al. The independent association of anxiety disorders with incident heart failure in a retrospective cohort of
VA patients. Psychosom Med 2011; 73(3):A21

Background

Ahmadi N, Hajsadeghi F, Mirshkarlo HB, Budoff M, Yehuda R, Ebrahimi R. Post-traumatic stress disorder, coronary atherosclerosis, and mortality. Am J Cardiol 2011; 108(1):29-33

Andersen J, Wade M, Possemato K, Ouimette P. Association between posttraumatic stress disorder and primary care provider-diagnosed disease among Iraq and Afghanistan veterans.
Psychosom Med 2010; 72(5):498-504

Bergman BP, Mackay D, Pell JP. Type 2 diabetes in Scottish military veterans: a retrospective cohort study. BMJ OPEN 2022; 12(2):e057431

Brackbill RM, Cone JE, Farfel MR, Stellman SD. Chronic physical health consequences of being injured during the terrorist attacks on World Trade Center on September 11, 2001. AmJ
Epidemiol 2014; 179(9):1076-85

Buskila Y, Buskila D, Jacob G, Ablin JN. High prevalence of fibromyalgia among Israeli school teachers. Clin Exp Rheumatol 2019; 37 Suppl 116(1):21-26

Ciampelli M, Cosci F, Lai M, Lampronti L, Lassi S, Lo lacono B, et al. Affective and anxiety disorders comorbid with heart disease: a review. J Psychopathol 2003; 9(4):335-341

Dizmang J, Tofferi J. Association of fibromyalgia, PTSD and combat deployments in active duty military. Arthritis Rheumatol 2022; 74(Supplement 9):2401-2402

Ebrahimi R, Dennis PA, Alvarez CA, Shroyer AL, Beckham JC, Sumner JA. Posttraumatic stress disorder is associated with elevated risk of incident stroke and transient ischemic attack in
women veterans. J Am Heart Assoc 2024; 13(5):e033032

Jordan HT, Stellman SD, Morabia A, Miller-Archie SA, Alper H, Laskaris Z, et al. Cardiovascular disease hospitalizations in relation to exposure to the September 11, 2001 World Trade Center
disaster and posttraumatic stress disorder. J Am Heart Assoc 2013; 2(5):e000431

193



Full reference

Khan N, Igra Tanveer Khan S, Joti S, Malik J, Faraz M, Ashraf A. Association of cardiovascular diseases with post-traumatic stress disorder: an updated review. Cardiol Rev 2023;

Nash MC, Kip KE, Wang W, Custer M, O'Rourke K. Post-traumatic stress disorder and hypertensive disorders of pregnancy among military women. Paediatr Perinat Epidemiol 2019;
33(3):238-247

O'Donnell CJ, Schwartz Longacre L, Cohen BE, Fayad ZA, Gillespie CF, Liberzon I, et al. Posttraumatic stress disorder and cardiovascular disease: state of the science, knowledge gaps, and
research opportunities. JAMA Cardiol 2021; 6(10):1207-1216

Onose T, Sakata Y, Nochioka K, Miura M, Yamauchi T, Tsuji K, et al. Sex differences in post-traumatic stress disorder in cardiovascular patients after the Great East Japan earthquake: a report
from the CHART-2 study. Eur Heart J Qual Care Clin Outcomes 2017; 3(3):224-233

Padhi BK, Khatib MN, Serhan HA, Gaidhane AM, Rustagi S, Zahiruddin QS, et al. Cardiovascular impact of post-traumatic stress disorder: a systematic review and meta-analysis. Curr Probl
Cardiol 2024; 49(8):102632

Paulus EJ, Argo TR, Egge JA. The impact of posttraumatic stress disorder on blood pressure and heart rate in a veteran population. J Trauma Stress 2013; 26(1):169-72

Persu A. Post-traumatic stress disorder and hypertension. J Hypertens 2023; 41:e147

Rosman L, Sico JJ, Lampert R, Gaffey AE, Ramsey CM, Dziura J, et al. Posttraumatic stress disorder and risk for stroke in young and middle-aged adults: a 13-year cohort study. Stroke 2019;
50(11):2996-3003

Song H, Fang F, Arnberg FK, Mataix-Cols D, Fernandez de la Cruz L, Almgqvist C, et al. Stress related disorders and risk of cardiovascular disease: population based, sibling controlled cohort
study. BMJ 2019; 365:11255

Spitzer C, Barnow S, Volzke H, John U, Freyberger HJ, Grabe HJ. Trauma, posttraumatic stress disorder, and physical illness: findings from the general population. Psychosom Med 2009;
71(9):1012-7

Tsutsui T, Tanaka H, Nishida A, Asukai N. Posttraumatic stress symptoms as predictive of prognosis after acute coronary syndrome. Gen Hosp Psychiatry 2017; 45:56-61

194



Appendix 3: Design 1 and 2 studies

Study ID | Noutcomes | BP HD | DM | cvA | FMs | coPD |Psoriasis| N with PTSD N without PTSD
Type 1. PTSD only

Abouzeid 20121 1 BP 91 1,290
Andersen 20102 1 BP 1,258 3,158
Avdibegovic 200993 3 BP DM CVA 217 0
Avdibegovic 2010% 5 BP IHD DM CVA Psoriasis 217 0
Balint 2016% 1 BP 13 124
Bukhbinder 2020% 3 BP IHD DM 3,746 6,509
Burg 201797 1 BP 16,390 103,045
Conversano 2019% 1 FMS 11 0
Cuti 2021%° 3 BP IHD DM Unclear 0
Ebrahimi 2019100 2 BP DM 172,096 556,277
El-Gabalawy 2018101 3 BP IHD DM 182 384
El-Solh 2022102 1 CVA 14,754 0
Frayne 2004103 4 BP IHD DM CVA 4,348 18,937
Freed 2009104 1 COPD 808 0
Glaesmer 2011105 2 BP DM 67 1,389
Gradus 2015106 2 IHD CVA 4,724 0
Greenawalt 2013107 1 BP 55,239 335,328
Hashemzadeh 2022108 1 IHD 59 49,545
Korinek 2020109 3 BP IHD CVA 2,447 Unclear
Kubzansky 2007110 1 IHD 1,002 0
Lin 2019111 2 BP DM 953 3,812
Mayer 2021112 2 BP DM 100 0
Nobre 2018113 1 DM 312 0
Onose 2015114 2 BP DM 534 3,086
Onose 2017115 2 BP DM 534 3,086
Remch 2018116 2 IHD CVA 1,250 4,721
Sabbioni 201617 1 BP 33 0
Sareen 2007118 6 BP IHD DM CVA FMS COPD 478 36,476
Scherrer 20201%° 2 BP DM 942 984
Scherrer 2020120 3 BP IHD DM 1,079 0
Shah 2019121 1 CVA 800,555 0
Sommer 2021122 5 BP IHD DM CVA FMS 1,779 0
Sumner 2015123 2 IHD CVA 9,502 25,471




Study ID N outcomes BP IHD DM CVA FMS COPD |Psoriasis N with PTSD N without PTSD
Vaccarino 2012124 1 IHD 220 320
Valentine 2017125 2 BP DM 629 6,808
Weisberg 2002126 1 DM 185 233
Yu 2021127 1 CVA 129 337
Type 2. PTSD + Unmatched Control

Ahmadi 2011128 3 BP IHD DM 88 549
Dobie 2004129 5 BP IHD DM CVA FMS 266 940
Forman-Hoffman 2012130 3 BP IHD DM 116 5,537
Gasperi 2021131 1 FMS 908 3,646
Hildebrand Jr 2014132 1 FMS 352 4,120
Husky 2018133 4 BP IHD DM CVA 1,115 2,073
MclLeay 2017134 1 IHD 108 106
Mesa-Vieira 2024135 4 BP IHD DM CVA 12,662 996,451
Murarka 2015136 1 IHD 45 119
Reis 2023137 1 BP 24 196
Scherrer 2018138 2 BP DM 3,450 2,204
Seligowski 2022139 2 BP IHD 2,148 34,262
Soligorsk 2024140 2 BP DM 6,155 112,672
Seng 2006141 1 FMS 2,133 14,948
Vance 2019142 2 BP DM 295,522 1,315,856

BP = hypertension; IHD = ischaemic heart disease; DM = diabetes mellitus; CVA = cerebrovascular accident; FMS = fibromyalgia syndrome; COPD = chronic obstructive pulmonary

disease; PTSD = post-traumatic stress disorder
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Appendix 4: Outcomes for specific types of IHD

Outcome |Study ID Study design  |Population|PF effect unadjusted PF effect adjusted (95%  [Regression independent variable list (C, S, V)
(95% CI) Cl)
Angina Spitzer 200974 Cross-sectional |[General NR 2.4 (1.3,4.5) Age, sex, marital status, education, smoking, BMI, blood pressure,
depression, alcohol use disorders
Tsai 201778 3.6 (3.48,3.72) Sociodemographic
HF Beristianos 2016%> |Longitudinal Veteran 1.56 (1.42,1.72) 1.26 (1.14, 1.38) Adjusted for ALL demographic variables (sex, education, and income),
medical comorbidities (dementia, traumatic brain injury, renal disease,
hypertension, diabetes, cancer, chronic pulmonary disease), substance
use disorders (drug abuse, alcohol abuse, tobacco dependence), and
psychiatric disorders (depression, dysthymia, bipolar disorder, general
anxiety disorder, panic disorder, phobic disorder)
Roy 2015 NR 1.47 (1.13,1.92) Age, gender, BMI, diabetes, hypertension, hyperlipidaemia,
period of military service, combat service, and combat service
Spitzer 200974 Cross-sectional |General 3.4 (1.9, 6) Age, sex, marital status, education, smoking, BMI, blood pressure,
depression, alcohol use disorders
Tsai 201778 2.76 (2.69, 2.84) Sociodemographic
MI Beristianos 201642  Longitudinal ~ |Veteran  |1.82 (1.63, 2.04) 1.49 (1.32, 1.68) Adjusted for ALL demographic variables (sex, education, and income),
medical comorbidities (dementia, traumatic brain injury, renal disease,
hypertension, diabetes, cancer, chronic pulmonary disease), substance
use disorders (drug abuse, alcohol abuse, tobacco dependence), and
psychiatric disorders (depression, dysthymia, bipolar disorder, general
anxiety disorder, panic disorder, phobic disorder)
Derbas 2020 NR 1.6 (1.57, 1.66) NR
Kang 2006 1.11 (0.98, 1.26) NR
Nichter 201955 Cross-sectional 1.28 (0.49, 3.34) Age, sex, education, marital status, employment status, household
132 income, lifetime alcohol use disorder, lifetime nicotine use disorder,
.32 (0.6, 2.93) lifeti : - A
ifetime drug use disorder, enlistment status, primary source of
healthcare, combat veteran status, number of lifetime traumas
Pietrzak 20113 General 1.11 (0.63, 1.96) Total number of event types, PTSD status, sociodemographic and

Pietrzak 201268

Spitzer 200974

Tsai 201776

1.22 (0.74, 2.01)

1.2 (0.62, 2.48)

1.4 (0.64, 2.88)

comorbid mood, anxiety, substance use, personality disorder, attention-
deficit/hyperactivity disorder

1.1(0.4,35)

Age, sex, marital status, education, smoking, BMI, blood pressure,
depression, alcohol use disorders

5.6 (5.47, 5.72)

Sociodemographic
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STEMI

NSTEMI

Niyas 202435

0.43 (0.35,0.51)

0.35 (0.29, 0.43)

0.48 (0.44,0.52)

0.63 (0.58, 0.69)

Age, gender, tobacco use, hypertension, hyperlipidaemia, diabetes

BMI = body mass index; CI = confidence interval; IHD = ischaemic heart disease; NSTEMI = non-ST elevated myocardial infarction; PF = prognostic factor
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Appendix 5: Supplementary Meta analyses Results

Hypertension

Log Odds Ratio Analysis

A total of k=4 studies were analysed using rma (metafor). The observed outcomes ranged
from 0.22 to 0.64, with all estimates positive (100%). The pooled random-effects estimate
was [1 =0.4535 (95% Cl: 0.1284—0.7785), significantly different from zero (t(3) =4.44, p =
0.0212). Heterogeneity was substantial (Q(3) = 89.80, p < 0.0001, t>=0.0394, 1°> = 93.96%).
The 95% prediction interval ranged from -0.26 to 1.16, suggesting variability in true effects.

An examination of the studentized residuals revealed that one study (3) had a value larger
than +2.4977 and may be a potential outlier in the context of this model. According to the
Cook’s distances, none of the studies could be considered to be overly influential.

A funnel plot of the estimates is shown in Figure 1. Neither the rank correlation nor the
regression test indicated any funnel plot asymmetry (p = 1.0000 and p = 0.7642,
respectively).
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Figure 1: Funnel plot

Our analysis indicates a 76.5% probability that the true odds ratio in a new comparable study
population would exceed 1.30. This calculation is derived from the overall distribution of
effects shown in the figure, which has a mean odds ratio of 1.57 (95% Cl: 1.14 to 2.18). The
prediction distribution suggests that while there is substantial uncertainty in the true effect
size across populations, with 95% of effects falling between 0.52 and 4.79, the majority of
the distribution lies above our threshold of clinical significance (OR > 1.30). This provides
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reasonable confidence that future studies would be likely to find a clinically meaningful
effect, though the wide prediction interval indicates considerable heterogeneity in the true
effect across different populations.

Log Hazard Ratio Analysis

A total of k = 4 studies were included in the analysis. The observed outcomes ranged from
0.3500 to 0.6768, with the majority of estimates being positive (100%). The estimated
average outcome based on the random-effects model was i = 0.5707 (95% Cl: 0.5393 to
0.6022). Therefore, the average outcome differed significantly from zero (t(3) = 57.7451,
p < 0.0001). An examination of the studentized residuals revealed that none of the studies
had a value larger than +2.4977 and hence there was no indication of outliers in the context
of this model. According to the Cook’s distances, none of the studies could be considered to
be overly influential. A funnel plot of the estimates is shown in Figure 2. Neither the rank
correlation nor the regression test indicated any funnel plot asymmetry (p = 1.0000 and

p = 0.8723, respectively).
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Figure 2: Funnel plot

Removing the influential Ebrahimi (2022) study (81.1% weight) increased heterogeneity (12 =
0.02, 12 = 32%) but retained a significant pooled HR of 1.80 (95% Cl: 1.44-2.26; z = 5.09, p <
0.01).
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Diabetes mellitus

Log Odds Ratio Analysis

A total of k = 5 studies were included in the analysis. The observed outcomes
ranged from —0.2900 to 0.6133, with the majority of estimates being positive
(60%). The estimated average outcome based on the random-effects model was i =
0.1840 (95% Cl: —0.1702 to 0.5383). Therefore, the average outcome did not differ
significantly from zero (t(4) = 1.4424, p = 0.2227). The Q-test for heterogeneity
was not significant, but some heterogeneity may still be present in the true
outcomes (Q(4) = 9.1275, p = 0.0580, 2 = 0.0341, I? = 64.3446%). A 95%
prediction interval for the true outcomes is given by —0.4394 to 0.8074. Hence,
although the average outcome is estimated to be positive, in some studies the true
outcome may in fact be negative.

An examination of the studentized residuals revealed that none of the studies had a
value larger than +2.5758 and hence there was no indication of outliers in the
context of this model. According to the Cook’s distances, none of the studies could
be considered to be overly influential.

A funnel plot of the estimates is shown in Figure 3. Neither the rank correlation nor
the regression test indicated any funnel plot asymmetry (p = 0.8005 and p =
0.6875, respectively).
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Figure 3: Funnel plot
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Log hazard Ratio Analysis

A total of k = 4 studies were included in the analysis. The observed outcomes ranged
from 0.0600 to 0.8100, with the majority of estimates being positive (100%). The
estimated average outcome based on the random-effects model was ji = 0.3567
(95% Cl: —0.1114 to 0.8249). Therefore, the average outcome did not differ
significantly from zero (t(3) = 2.4249, p = 0.0938). According to the Q-test, the true
outcomes appear to be heterogeneous (Q(3) = 49.2805, p < 0.0001, 2 = 0.0680,
1?2 = 96.5719%). A 95% prediction interval for the true outcomes is given by —0.5960
to 1.3094. Hence, although the average outcome is estimated to be positive, in some
studies the true outcome may in fact be negative. An examination of the studentized
residuals revealed that none of the studies had a value larger than +£2.4977 and hence
there was no indication of outliers in the context of this model. According to the
Cook’s distances, none of the studies could be considered to be overly influential.

A funnel plot of the estimates is shown in Figure 4. Neither the rank correlation nor
the regression test indicated any funnel plot asymmetry (p = 0.7500 and p =
0.3627, respectively).
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Figure 4: Funnel plot
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Ischemic Heart Disease

Log Odds Ratio Analysis

A total of k = 3 studies were included in the analysis. The observed outcomes ranged from
0.2603 to 0.9200, with the majority of estimates being positive (100%). The estimated
average outcome based on the random-effects model was fi = 0.7184 (95% Cl: —0.1496 to
1.5864). Therefore, the average outcome did not differ significantly from zero (t(2) =
3.5609, p = 0.0706).

According to the Q-test, there was no significant amount of heterogeneity in the true
outcomes (Q(2) = 4.4157,p = 0.1099, £2 = 0.0631, I? = 55.2953%).

An examination of the studentized residuals revealed that one study (3) had a value larger
than +2.3940 and may be a potential outlier in the context of this model. According to the
Cook’s distances, none of the studies could be considered to be overly influential.

A funnel plot of the estimates is shown in Figure 5. Neither the rank correlation nor the
regression test indicated any funnel plot asymmetry (p = 1.0000 and p = 0.6799,
respectively).
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Figure 5: Funnel plot
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Log hazard Ratio Analysis

A total of k = 2 studies were included in the analysis. The observed outcomes ranged from
0.1400 to 0.4929, with the majority of estimates being positive (100%). The estimated
average outcome based on the fixed-effects model was 8 = 0.1518 (95% Cl: 0.1184 to
0.1851). Therefore, the average outcome differed significantly from zero (z = 8.9109, p <
0.0001). According to the Q-test, the true outcomes appear to be heterogeneous (Q(1) =
13.8230, p = 0.0002, I? = 92.7657%).

An examination of the studentized residuals revealed that two studies (1; 2) had values larger
than +2.2414 and may be potential outliers in the context of this model. According to the
Cook’s distances, none of the studies could be considered to be overly influential.

A funnel plot of the estimates is shown in Figure 6. The regression test indicated funnel plot
asymmetry (p = 0.0002) but not the rank correlation test (p = 1.0000).
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Figure 6: Funnel plot
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