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ABSTRACT

Cardiometabolic diseases are among the most important causes of mortality and disability worldwide, and
prevailing prevention approaches have mainly focused on the identification and control of risk factors in
adulthood. However, increasing evidence derived from the Developmental Origins of Health and Disease
framework indicates that the roots of many of these diseases are formed in early life, particularly during the
critical window of the first 1,000 days of life. This study aimed to review and explain the role of "emerging
risk factors" in the first 1,000 days of life in shaping susceptibility to cardiometabolic diseases and to
highlight the concept of "primal prevention” as a neglected strategy in public health. Evidence shows that
factors, such as maternal nutrition during pregnancy, prenatal stress, low birth weight and preterm birth,
mode of delivery, disruptions in microbiome development, air pollution, climate change—related exposures,
infant feeding patterns—especially breastfeeding, early maternal separation, and adverse childhood
experiences, can increase the risk of obesity, type 2 diabetes, and cardiovascular diseases throughout life.
Focusing on this time frame provides a low-cost and sustainable opportunity for redesigning fundamental
prevention strategies for cardiometabolic diseases.

Keywords: Cardiovascular disease, Childhood development, Pregnancy, Prevention

Citation: Nakhaee N, Samari M. [Primal Prevention of Cardiometabolic Diseases: A Narrative Review of Emerging Risk Factors
in the First 1000 Days of Life]. Journal of Translational Medical Research (J Transl Med Res). 2026; 33: Supplement
(Cardiometabolic): 48-59. [Persian]

po| http://doi.org/10.66224/JBUMS.33.48

Received: December 14, 2025 Accepted: February 18, 2026 °PE"8“°°ESS P‘ Crossref
Copyright © 2026, Journal of Translational Medical Research. This open-access article is avanianie unaer tne Creative Commons
Attribution-Non Commercial 4.0 (CC BY-NC 4.0) International License (https://creativecommons.org/licenses/by-nc/4.0/), which
allows for the copying and redistribution of the material only for noncommercial purposes, provided that the original work is
properly cited.

48


https://orcid.org/0000-0001-5808-6503
https://creativecommons.org/licenses/by-nc/4.0/

So950 o

sl 395 Vees 39 wasgh slad Jolgs Sl 390 1Sl giliogsd )15 S lowt 31 3T (5 el
oF 5

K 08 oo ) adu 435

ol

2 Bdos 6y gl (s, 5 Bgbon ogmine (e 32 TP 5 gwegSye Jle (oot J| Spliom 8 (glacs low
g oMl (g5 oSl @l 5l Jols oalih aaled (b pl b blesgy 3 sete JUuS)5 )3 Jlad Jalge S8 5 (alulid
DS s JSB (S5 ol gy Ve Sl ol 53 ogr ( S5 ol 3 slen ol ) (oilems ) & am3 00 LS ()low
~B oo @ Ml Slasl Sl )3 (S5 Jol Gy Veer > €y slad Jelged (BB (S g 5950 lie cpl Ban
oS i g Ui dmlpd .l ogas oDl )3 Jgie dpumly Sy lgisds €l Sl pordo (S iy g Sgilie
SpSISS > P plaaly g i Pl (3920000 9 FignS iz Ohgd el (i)l 3 le @i o elge
G555 gl e )l g polo 3l pISimags ale (o505 g djg 4l clagSIl ¢ ouldl Sy dgn (S35 cpoug S
5V &5 b (Bl jhs (o)uSghe 0,Skes BT 5 eje Gl (Sl Sy () Grpalin Boib Al e
Shbik lp sl g auseeS (o) (Sloj ojl nl g Jped e GRIEI s Jsb 3 1) (Bgem b Glacslon

S o ol Silgiliom (18 slaislons ) ol (gl sl 2

d)&w «s byt ‘ufbyf J.elfu P9y uA.L'a &olows :‘54.515 dlbb')"‘g
FA-DY (Selprliogs 3,15 dabn fug) M £1 0 " oo i Kb 33 Claind" alowo

VESE/VV/PR b 0y VEE/Q/PW sl

Ol eole)S (o) (Siiy pole oKy ceoMs 1 mgiuodn] 0aSiilgy weoMw Slads &) o e Ciligdiss 35,0
[)‘)‘ll ‘Oln)f ‘Oln)f Lfguﬁ): pols ol Risly coliac! pole Glagss )f),a v

P59 095 1S Gl O o
oM Sloss ail)] o e Sligios 3 50 = le)S (S pole oKl = loyS = o) il 2 o ]
nakhaeen@gmail.com : S oSl oy SYFYYVVFAFA 10l

https://journal.bums.ac.ir £9 ) abinde P )93 1 e Slo 5 (S jy Olidiss" dlxo


https://journal.bums.ac.ir/
https://orcid.org/0000-0001-5808-6503

G o3 9 R

& cal (S5 sl 5oy Verr bl slas Jelgs Ll
Y20 5 ol Jlo 59y Y20 5 o))k pll joy YV« cowl Jatiio
(V)Y I3 illas 3) (S5 90 Sl o

Casgey o Yoz > Sgliom 8 glag)lons 5l Sy
Jolgs sbml Jl gSola  Tibel i (1)) 2500 ol
U ool clp @l @ (S ealid dile unl 5 pte jlas
b Sl 4 gl (6K 2pS S8 858 0 cubd 9 Sk
Sy ale 2oy o dxime )8l (3 dgnge slad felge  ialS
Jole S 5lej S5 ol & iy b s JUS S8 g ol
ol Gua @l iy ;0 Cwl old jiiwe s
Sty o Sy 16l dBgods oy 5 (S)lony plSinds;
xS b pgw aloye 3 s 9 93 28 (6 bye e 025
sl )lon jl (36 S SIFl g po)lge LialS 55 pe5 andll
ol ) epSitny b ol S ) e edBuoly ko
paise & 6y 5 6550 g9 (V)) b bl 3 solS
2onlel (xSl (S5 gl Jlo 996 S 5 6k g
Sighom pole iy > 4 (K (al (V) 3980 S
2 sl s () el 03,5 5b 1y 395 sls S35 o 5 JoSse
Tohae Lo)ls sl S plgisa 5 sl I p Sy 059>
)] S i le plgie ol St (VF) Cosl ond
obd Jele 2 (S JSE 5l i g2 98 o0 ablid cdle
205 35 po5 (S5 adgl (9> 9 2l J e (9> cedw
Bl > 4 ofly ol (R g ol ol e e (VD)
Tk Spliom (B lag)lon Sl 6 pRin 0j 2 je (92
(VF9)Y) Cowl 0l ggud90

S bl plin oS B sl
9 (V8) d9ie 25T i ) i Spliam B (sl o
92 5l il (ol St ogelm Cou 4 oS SVl
Jol Joy Verr R @ Ol a4 &Sl (S )yt S
ohed Uids Gon (5355 Jl sladle 4 5 (V) Sl sy

Jas Jelss §) Cumo 3 aSHT g3 (V) Wlodsas o)ldl i

4 Primordial
5 Primal

3

4o\

Laly SYMB] I (dlasgorme Sgliom B (slagslow
Wl — Splie slasilon wo &5 Bgdie Jold |y wady
dox 1 Bgyem B Go)lse wr 9 Ve by 5 Sk
D) 85 L B l)l g b8 SaSn] Golon
Taw )3 yegS o Clo (n e Olyed agslen (nl ggerne
S o 3y80 (y9edes YA Dgas VN Lo > g Wloads s liss jles
Sslon - Cusl o ()15 (Bgpem o slasslon b sy
s else 5l glasgerme Sl (36 i psbay Sgliom 6
W oo lall dlex | SNgd e a8 S > eadadlil
Jlesol g (odepdud ol s (gylidy (Sl (S5
Sy s Jelge (it s Jolse s 05Me T8 (V) s
olid o ) 35 gy Jelgs g (Y) Tsp (Sl pgzen
(F) Bgde goloe Spliom B slacs,lon

35503y 2 (WHO) cuslige Sl plojl 25T p2) e
2 e TGl g oo JolSS olSauls ay ke o T S35 0)90
ol wels plizmen D) (S355 gl 3 Wesylon o2ils ady,
Curex Slgys Gagilon | pSin Con D & s
s ol 5 ogde (F) 3pS e w0 ) VLS5 Bies G
Slahdl gty S gl 3l gladle o gpSiy
2 Wy Gl Sbn e 3 ol (IS4 pecunes
sl Jl g5 el & g gilon plaa sl x5 NL )
383 5 (ole s 53 3,509l (V) 95000 L shad Jalse
ey Sy il 31 loys 2 1y Lo Shos Lol ey oo i
WS oo (ABly pSdn g Sy oS Ale g GGleSS
2 Sl daplusl G & bgilen gyl ady) S by
Ol oy oy cplils (A) conl e Jolse g (S5 S
5 plimdg; pacts Iy [he8 plod &SI goay o cul
SIS ) s & IS s laieus p By5S
SrS o sy o IS 5 HA) miloe lad Jelse il

1 World health organization
2 Life course approach
3 Developmental origins of health and disease

https://journal.bums.ac.ir

) 4ebojug MV o 95610 ”U_vl.o:’).o S 3 Ol 5" dlxs


https://journal.bums.ac.ir/

Spliogs 3 Sasilon 5l e s Sy 0l Olgie

2ol oS il gygpe e wiass oyl ogrge e
ool w el oS 3jl3 0 00 s3I lelss 4y nilel onSity
2 g sl Jelge A5 el )3 a5 )5 a5 3)90 pieS
sl plpl (b ) 303 )3 e ae jslate 4 Jgl 5oy Ve

5wl ol Sl (8 sl low §) 3l s

oS e pmen lilse & Tpasia 5wl e oS
sbans, feS] on oS Jlayy (08) wlasly, Bl 5 Ll
O Jgl ey Voo 20 85 e Jld else 4y pgle Gl
Olsie 4 bl 5l dlis ol 3 &S w8 e o)lil asl ) al

oolol g 9 e 3b M (S5 gl ey Ve g jhad Jeles”

(Vo) (S5 Jgl 9y Yoow Y UG

00095 Oledlj S Sy 53 563 Y-l g D sl (slo JoSe
395 2l @ & Gl asjle 93 (VF) Wyse b S5 o5
g JWSy5 g Sl ladle ) cubd 5 (Bl sl ol
g g0
oMy spoallasle lysl 15 ple Bpas lie cuis
Gb o peuast w5 b Sl (YO) culy aales lass,s
2o 8l (G555 (a8 298Cund g plia (a9 o9s0 B pas)
— )k, Baas 45 o3l )b el ol o6 35 Sl ¥
ly 2lie 5oS plon ob g 5 ey 4 La (VF) Cal oo
Sl ge bjeal 68w |y cble 5 lalie lan g amd o 4ol
(L g ) ol 445 59 g lagabs b > elge (S
3 o S5 adel sl e 1 SaeST Slie Clous
S i olygs i Sl 5 4 S5 ol 4 (YY)
03> L5 oyl jole VADAY (gg; p dalllas S 53 (VD) 5,5 oo

Lol o b (S W o 0 05,8 olie Glogs oS 0l

319,b yob 4 dss

GBS 8 g R @dsg Soilotuns y9ye guls (bl
@ Ml ol Bl L s ghey (e oy
priw 9 S5l pudplie 3 S (Sgpe B lagslen
Slpl By (V0) cwl o3 olpen ST oo SJglie
Ohg? & SUj Sopbar b oaalie 5 uix 4 dluly
SVl plad (om0 )3 idg 4B)S I8 (Javd (15 pme 3 i
)5 Kol pyti 5 55 pudylia SYSES] 4 D) (sl
oy LS pey Sl Ko Jds 4 wila Jaxd o (Ve) acuily
Uiy 3 iyle oyl gl anloduw lgl 3 48 Slaye 45 L5
2 e ply WY 2gas (S VA o pd ledgy s lasxd
(YY) Slosg2 (Bl 5 (1594L2] (1552

s> 3 el 5 ool (S al (gl JoSe ) oolizl
e (YY) 59 05 5 (V) Lopss olodls 31 sy 5 ok
aS ab el plis Jdosld AV 695 ddlllae > 855 Jg

https://journal.bums.ac.ir

o)

RIEW ST o oF STEXA | YA "‘5"0’)’ Sy ol 5" e


https://journal.bums.ac.ir/

G o3 9 R

2055 Vlan 5l Gyl VY lingi 5 (So68 )o aat]ioo

b g Camen 4 0g)S ol culpl ) 6 5VL dgudl
(TV) Sodoe oo plin3g5 xSl 9 NS Sl
03,5 Julzislyd a)lg 1y adlas VA ol a5 o> Juloolyd adlllas
VLY g9 cubd & Ml jlad o8 ()jg b g amde oli5
h Spliem (b slasaly 5 plp VYO 1) Sglie pyiies ol
—t Glasslon Jhad 5 )b g g W30 I3 Rl VYO

(\ﬂ\ﬂ) DR \jb )gl).g VYA ‘) leL.S))J » &Jy[m

ool €99
S olpedr el 050 polie 51 513 )l 5 Gl
2 Sl pd slasslon Eond @y Rl ) wre e Julgs
ol gl Bl ae 81 (VF) osde deidy ol el
Obs Sjglgetnl Clllas ol cou oo lizzan bags)lo
Mol 5V jlad (252 53 cjlie Gloal Jgaee 255,547 losly
5 ) &5 el (lis 5N el Wl 1 Slgpd claslon
dewgty o5 Jbljgs oS Cosl nl 0258 (TF) 3l 5 (Bl
(Poosgn sladealye > Oglis b 4 g o dgte p)lpe
b ploly 4 Cand (Saj Mle 5 2L ySl (S
o3y OLis5 el ogde it Sglite (63l598 (STglen S (Il
slegeome ok plaalj Bo)b Sl eadilgio (ljg5 o sl 0rd
P ke G S M e <8l |y el lg Se Sl gt
blg a8 Jsyy oy Ul es] i (gjlwodlel g cogds
S WS by syieS (29)5ee g8 )l b oddgie
5 Cul Gliojlow oo gyl Cang (UgngySue il yiiy

{FOSTF) 2550 olya logs oy & o) s (ialidl L 4ol

P99 S0
9 reasil)lg e 5l oy (lacgerme 039, pong e
2 bl GBE g 25 o JS5 Wgi g 1 &S cuslal sl

(F2) 31 lagpelug jiw 5 ol quudsilio (o jliwgioss

&S gysbay (YF) o)l bloyl )byl oy o plo olie cuas
o Syae Gl Sim 9 ome DL gl S Sk
Bl (S W g > L1558 (Jalge plo Galai b id)S
(Y7) ol 4l (g5 9 0900 2 gyt

pbl o Ko 5 A8 Bpae Sl a5 Wl s cldllas
B S s JS 3 5 sl o W5 g Jlogs 5 (5o
Sad YLl (YY) 45 dnlgd 28 /YY) Ghre 4w ¢ /YD
@) g8 B g e (S5 gl 59y Vv g b g
s ol Vg s ks g s Oole (a5 csyp0
(YA) 25 al381 (JLS 50 9 (5355 )3 1) (8 sbais)low:

S50,k 0)ly9d s

» ohhsl & ol Gl shaalie adlas Ve ool s
VYA Clhladl 395 4 Comd 1y o395 olowly sl esyl3sk oly90
alae V51 Jedodld o comizmen (YA) a3 il
Mob Sul8l b gyl e o Glilasl & oy ol slosalie
3 A5k gl (8] el oyan i 5 A e 5
iz 3Sdas (Jo30i)s8 Jre) oyl slaigayon Gil3El 3sb
{72 3085 m ) i jha 33y g Loniin 5 20300 i )
hlasl g pin o5 55 5 00395 plesls Jols o slaolyy
RN RPN NIRRT IO N S NIE
oyl 590 b Jolgs opl ooled (¥+) ol 0] > ozl &
awsl bl ailg e cobd g s ylidy aes 51 4Slgsue
2 el 88 & cwl oo s Jlools adlles il
A alEl Ll ohed 3 el (YL golaw (5yme
D38 55 i SIS 5 iy i DI 5 opdle 3l
(M) Cusl b ye

Vg3 39 o5
03,5 gy |y sloanlia adlbs YA gl & bl
L ' (Kels o | 5898 a5 S48 amd o lis ccens]

 Small for gestational age

https://journal.bums.ac.ir

oy

) 4ebojug MV o 95610 ”U_vl.o:’).o S 3 Ol 5" dlxs


https://journal.bums.ac.ir/

Spliogs 3 Sasilon 5l e s Sy 0l Olgie

GRIB R WYE 4 LS sagge (b 5> Jlde cnl g 392 pl
agzgo 45 ol s adllas VA y ool Sy gl (¥) by
iy @l @liple Glags)bual 5 oljodye slas 2Ly clo)S L

£4) 25 o e VEA 5 VY

Ployed

Sl s 55 0 Sl g 0jgdlal Sials L (edyd
Ll doldl (555 s sl e U Slg o 51 opl g canl ladye
oo (V) (Y JS5) Sg 0 435 3l 53 | 85 355 (FY)
2 et slad g andly Jo S5l 65 oml gshaw buwgte
u:;.mlf L R (e .(\‘\) Cowl ol ui';)l)'f oS L:zsd]
39 oere b slo)lon (B g b ol s
bye (5955 aa bl 3 xSlgpe (B))65 sl (S
2 b iolial a8 Canl sad el ol (FY)
sl Sye 5l LY ol esa cel Wl e
Sy YWY ee Jolee oS 25 Jud 90 0 pSlope slas;low
CS o iy (YY) 0 dals Jlo yo 50 03l 535054y 1519508
Giro aSuw (YY) Cd8 SaSin] (g)lows 1 (5L 03Li8] 55 g5y
(\c\”) d9 (Z A ) Lmqu)w 9 (Z\“\“)

ofi:

398! Sals
O P ey

S slom 51 (5 Sty S J3lo yunl b ylgd paud 45 - IS5
(EY) 3,15 Uy 30 pd Sgolbio— B

else 8B ot g 03 by (S5 byl > pomgySee oS 5
Wl o oledli g9 Pl pamgSee 5 NS ]y wbe
4 S VY b g 0,5 o )8 dligs 4l 050 g a2
Ol Sigdgmetnl alsd (YY) 3980 Su35 VLS5 595l
o1] )3 yiSlgyt (slacslon st b eyl pong Sie oS amd 0
Gkl ehgt (S85 Jgl gy Veer oelple g ol basye
YT STNE VI WGP PR E R S SV P 3 NS S I CPR B i L ES KPS
I otdle colos () 3980 Cgurne 6 pSiiy ln b
S ISS el el Gl plo Wl 4ds g ol
b ofood 5 Ik p 3ye3 f gl Gy Ve )3 pagySee
Srae jl clizl g (29)Se ddlie Jlo ooy plyiedr pow
bis gl pre ©Ml1e 5l dacSign 1 (gygpip g 03508

(77) col b pomg e (Sl

Igp 5341

(liassd dgo Jid ) laoe sloos¥T L i dezlye
A5y b SYMB) el (o g S l3ls dga  Sa4)l
g 3 A8 ol I3l &S 395 0o muadsilio g (oras paes
3819 e slacs)lon 989 sludiej Ll oo g Slogoe (BL (o0ljg
oledls s ialdl oMo Tga (Sagll (YY) 295 JLuS)3 5
025 w2 |y olig el clasle oS g o5 (g 9 eds)
L oSloss sloclon 5 o5 Sl aly Sl g S 00
(YA) 5,135

u"‘:“.‘@‘ ‘-"‘M
5 Gl L (b b 5 i Al (JLSis oS
OBl (T) sl elyom Sligi p3 A5 o5 ()jg 5 )b Jljs
P e S5 bl g o5 js b 2lioe)b b eadigie
3 S o Sl o5 s G5l (1) 2,50 15 Bpe
V¥ 03395 gloaly ol oS b agalse p3 ul38l 015 b

https://journal.bums.ac.ir

oy

) debs g ¥V nJ,)ﬁ\l‘;.a_"G;lo_?); Sl‘){_k—) “”41:.9:


https://journal.bums.ac.ir/

G o3 9 R

slayge )3 (xe28 g oy IS el (g5 Ll S
dej iy ool A g Ngbie Salie 5 el (S 50l5)5
(FA) S5k oo w2l 1) Sgiliom (8 slacslon 4 Ml (s
2 ohgt sl 5oy Veer) (S5 pBmdg) S wgllasl o)l
B TSt A I ot L RELUTY
» el flaje (poje (Silu I g e yial
23 (FA) S so (5)38 5ipm 3)Shes sl 5 Sgilie (530800
Ohgd Lo ylo ST a8 Wb ooy i Gyl ja G S
P95 By selen 1AW wiad e spSidn S35
Bl o alS ol 3ylge 51DV 5 (sire 4 3)lge I VI
)l oV r) ol oad ooy L ¥ S5 (0 &S jebylen (0¢)
5o ol o g 25508 o8 Ssb b (S8 oy Lo
0l gy 1) iz Sagilen | (SenslS )10 o

pp B Slen | ool CYYS

$55L O

s s 53 JYS1

(b oy JU1 A

syl p (SOF 0lgd e )b B il - JS
(\')9' Coolw

Jg3 g )13,k ole Olgs
—B slalen Jox g GYWS)5 » Sl cudS b))
bl 4 o« cwldlo 4 31 cobdy 5 Bl des 51 Sl
1 ol Cuenl &S (DY) cunl Jghre lizen (Jg sl s,
QB35S (BY) 25 alss oa iy Jhaw (S5 ol joy Voo
Shlasl Bl (Sl 5 bl » pliple & Sl

(BY) Wlodgs g0, o gy Olod M I atsly i

Pl il pllaadg; (ol

Gl (5295 ol Lo Sl Jl3 53 b Sligs plSimog) (b
2 g g dnsly GAB Gpde S 4 65 9 G )8 sl jl oS
2 4 psbay sl oad a3l Gl 3l Gl o 4 S5 S
o) 0 gime dlie SY-R 3as VoY) b YooY clals o
Gl g plo Sl Cusg e daly (FY) cunl 0nd Clr ogad
2 g Sl baome ) a Jlgr ) dlse Bpae cgw Jlaiol
Sloslon pogas 3 Jy (FF) sl oty 10b 4 Sloe
IR i ClidS 3)50 (SIB 4 gedge nl Spliem
Cowl odel Conddy oge ol Slos slalase 13 g conl a3 )T
Plo 5l sl as o ol adlles YO Jdoulyd S jo (FF4FD)
Gl g ool 4 Canglio Sl camo  alSislof] Sllges
S S35 Ol o i e 3 (F5) 3y oo 45
Sy adlae skl @ cusl plo 5l Sl ] o Bete 5| S
ORIl 4 e wlgie (FY) (¥ JS2) (el cllg>
(F5) 295 oai] 1> Sgrlio— I8 cla g low jo 0 Jlos

B s sslow o 3 3l 5l piBdg; alaa Wl Y IS
(EY) Consl sy 51 &) _dEubiyloj] Ulgun 43 Slgibio

o ¥5 Gy ol 8l g 3 Job jangS adllles Sy

L S 5 S WAL Wy gl a8 Sls uus s
Q@ b Jeanl b JWS, 5 0 ailaidly 5y68 5 uad OlayMels
2 b g Boe B sl pozer lblen S
Gk 3 (S5 sl (e )l (YY) 6ad gt Glolon

https://journal.bums.ac.ir

0f

RIEP SR o TR oY) "u_ulo:,)a S jy Ol 5" dlxs


https://journal.bums.ac.ir/

Spliogs 3 Sasilon 5l e s Sy 0l Olgie

Conl 035 gupal G095 (conar Cllad g S0 D oS
pox 5 (Bl e ORI e sl o] )3 & Llge (09)

(R =~

o2 Cullad ol
—

249y S &gl 39, Yeer p3elyen (pigS il ookl -0 JSG
(EY) Consl b Jy Wodlgils

S5 domid

S5 Jol 59y Ve ee > aSh ( JUS )5 )3 Bpo & Splio
Oz ghhg s Jelge 5 o IS Wl ey > g
).) J)’L&‘ ‘..\st ‘_g:)spf sd)l))l{ ‘)A’)AAIJ‘ ‘).)Lo WLAL 4:}4)
55 3l eolatwl 5 Ll cuaS (S8 byl b oyl
Glygme 0 MBI g g gpyaebp Gl dedien
(Bl o ks dapislSe plo g o Sanlee 5 el (SYglio
A oo Gl Bl jes Jobo )3 1y (Bgye— B glaglen 9 <ol
sla low Jl opSin ) Mo (Shb )3 035 0 dliiy
0> Sy 9 ) emen (w jhd Jelge s )S1g.e
200,58 bld 5 (368 gl e yled Jelge Sl wiils jlaiie
(JuS)p 2 s g gl xSl p SBpo Sy 2k
rlply sl anjay g (SEL (Sl 0)e> (nl 4 dagi e
Shbib g cwde clbcwlbuw » «opjlel pKa sl
(S85 Jol jgy Veee
ol sl lp Wy cp 5ilul g cp 55 5l (SO Ml e
Al Sglie— 8 slaglon Sl

Cayeree b polol 68y bl il

OMte & e joy Verr ) 5 S Spae piomen
Joloe ol &S o9 4 (OF) Canl oiid o Sliwnsd (peiaw )d Clgs
4 "ol VMBI s Lol il o Jgl 59y Vere
S8 5 Sl o glaggylen Sl Jelse I (S lgie
obsd » ol Qs CYMB] (Kd sgw 1 loads Sl
o ln 9y el o ) 5SesS S A Jlessl lsk
395 "KLl o ) iSas" 05 53 oS bilen (oY) a5
oz » Sdabem B Glagglan sl s bl S
S )b s 4 sl 0k o0ls L5 picmad (YY) 35y Anles
Jlasl b ooasl o wlasls o Olgd (Slgd i 0)9d
&S (55 e (OF) 05 aalgs drlse o s b syt
— sl Sledie) sl oy Ve Gl OMSe
s> cobd & Mo ol slagils b 098 o Sgplio
GAY 1Y g9 cobd a asle opl has Jos! & cuwl (gL

(D0) 123 o i3l Ao yd £

Jol 395 Ve v+ ool yed g5 31 a3l
2 dlge Sl ghaile 93 )3 oen (555 (ol cnl
il IS8l gl B (glacsylon gody Jlaanl iol3l
o 2 S bl ol (Sl b e 9 )k e
il oo odlitwl conl oGy o cele cplis g)b)b
(0F) Wi awled g pln S5 oS sl plp YV laas;,s
4 4>) ‘-;M}?f )‘ odliiwl a5 Cuwl 0ds oD uL.w CpSned
5 238 b cdn 08  Wlg e (Soly Jlo)l 4 g il
393 (Sl i iSasS g 5 Sl Gl 4 xie
4l jle re iShs |y addy Ve dae wlibss Sy (0F)
2 sS jl odliul Ky, (BY) Kle3,S 83 elyen b5 b il
Shsm i 1o & dass ls)ls » S5 Jo sl
Baos ol b2)lge gl Slisios g (FY) (0 JS3) ol ot
O elemnl Bld ac JolSS p Lbie @l asgie
b Cllas pen 3 45,81 L(BA) Lows Loyles b cul
9 Clod OUSLe oy 32 (5395 53 Maddgn (Bo5 jl ool it

https://journal.bums.ac.ir

00

) biniyg P 093 1 Fe 0 Sloz 5 (Sub jy Olidiss" dloxe


https://journal.bums.ac.ir/

G o3 9 R

Wi 5,15 S oo
Gl 0395 Jlo Colos cod Guiss oy
Sl S
5 bl 3LT A5g8 b a5 W) o pMel lie Buiangs O W g8 o5 5lie
) 929 Sl agh el glpel o 3yml) e onl w55 09

10.

11.

12.

13.

14.

(Sioaods @Vlie (somime syed dee e 5

&b
Eroglu T, Capone F, Schiattarella GG. The evolving landscape of cardiometabolic diseases. EBioMedicine.
2024;109:105447. DOI: 10.1016/j.ebiom.2024.105447

Vaduganathan M, Mensah GA, Turco JV, Fuster V, Roth GA. The global burden of cardiovascular diseases and
risk: a compass for future health. J Am Coll Cardiol. 2022;80(25):2361-71. DOI: 10.1016/j.jacc.2022.11.005

Rajagopalan S, Brook RD, Salerno P, et al. Air pollution exposure and cardiometabolic risk. Lancet Diabetes
Endocrinol. 2024;12 (3):196-208. DOI: 10.1016/S2213-8587(23)00361-3

Lian LY, Chen QF, Zhou XD. Lifestyle changes for cardiometabolic health: Planting the seeds for long-term
benefit. World J Cardiol. 2025; 17(4): 103544. DOI: 10.4330/wjc.v17.i4.103544

World Health Organization. Framework to implement a life course approach in practice. In Framework to
implement a life course approach in practice 2025. [cited 3 July 2025]. Available at:
https://www.who.int/publications/i/item/9789240112575.

Nguyen GT, Gauvreau C, Mansuri N, Wight L, Wong B, Neposlan J, et al. Implementation factors of non-
communicable disease policies and programmes for children and youth in low-income and middle-income
countries: a systematic review. BMJ Paediatrics Open. 2024;8(1):e002556. DOI: 10.1136/bmjpo-2024-002556

Nunes AR. Medicalisation of public health: a narrative review. Public Health. 2025;246: 105827.
DOI: 10.1016/j.puhe.2025.105827

Chiolero A, Paradis G, Paccaud F. The pseudo-high-risk prevention strategy. Int J Epidemiol. 2015;44(5):1469-73.
DOI: 10.1093/ije/dyv102

Nakhaee N. A reflection on the World Health Day 2025 “Healthy beginnings, hopeful future”: Practical
implications for a healthy first 1000 Days. Journal of Translational Medical Research. 2025; 32(1): 78-82. [Persian]
URL.: https://journal.bums.ac.ir/article-1-3515-en.html

Nakhaee N. One thousand golden and unrepeatable days. 2nd ed. Kerman; Karmania, 2019. [Persian]. Available at:
http://1000ruz.com/wp-
content/uploads/2024/02/%DA%A9%D8%AA%D8%A7%D8%A8_1000_%D8%B1%D9%88%D8%B2_%D8%B
7%D9%84%D8%A7%DB%8C%DB%8C_%D9%88_%D8%AA%DA%AI%D8%B1%D8%A7%D8%B1%D9%8
6%D8%B4%D8%AF%D9%86%DB%8C_%D8%B2%D9%86%D8%AF%DA%AF%DB%8C-1.pdf

Lloyd-Jones DM, Albert MA, Elkind M. The American Heart Association’s focus on primordial prevention.
Circulation. 2021;144(15):e233-5. DOI: 10.1161/CIRCULATIONAHA.121.057125

Pezeshki MZ. Proposed Programs to the Deputy for Prevention at Iran Health Insurance about Supporting Six
Types of Preventive Services. Depiction of Health. 2025;16(1): 14-19. DOI: 10.34172/doh.2025.03

Bencze Z. Study on Preventive Healthcare. American Journal of Preventive Medicine and Public Health.
2022;8(1):213. URL: https://www.ajpmph.com/ajpmph-articles/study-on-preventive-healthcare.pdf

Nakhaee N. Primal Prevention of Drug Abuse: An Emerging but Unrecognized Public Health Issue. Addiction &
Health. 2025 Apr 1;17:1653. DOI: 10.34172/ahj.1653

https://journal.bums.ac.ir o1 ) abinde P )93 1 e Slo 5 (S jy Oliios™ dlxo


https://journal.bums.ac.ir/
https://doi.org/10.1016/j.ebiom.2024.105447
https://doi.org/10.1016/j.jacc.2022.11.005
https://doi.org/10.1016/s2213-8587(23)00361-3
https://doi.org/10.4330/wjc.v17.i4.103544
https://doi.org/10.1136/bmjpo-2024-002556
https://doi.org/10.1016/j.puhe.2025.105827
https://doi.org/10.1093/ije/dyv102
https://journal.bums.ac.ir/article-1-3515-en.html
https://doi.org/10.1161/circulationaha.121.057125
https://doi.org/10.34172/doh.2025.03
https://doi.org/10.34172/ahj.1653

Spliogs 3 Sasilon 5l e s Sy 0l Olgie

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Badulla WF, Alshakka M, Mohamed Ibrahim MI. Health education, promotion, and prevention in LMICs. In:
Encyclopedia of Evidence in Pharmaceutical Public Health and Health Services Research in Pharmacy 2023 Oct 15
(pp. 796-816). Cham: Springer International Publishing. DOI: 10.1007/978-3-030-64477-2_36

Lim HM. Primordial prevention of cardiovascular disease. Nat Rev Cardiol. 22, 466 (2025).
https://doi.org/10.1038/s41569-025-01153-y

Gillman MW. Primordial prevention of cardiovascular disease. Circulation. 2015;131(7):599-601.
DOI: 10.1161/CIRCULATIONAHA.115.014849

Vézquez JM, Alvira JM, Fuster V. Primordial prevention: paramount in cardiovascular prevention. Rev Esp
Cardiol (Engl Ed). 2020;73(3):194-6. DOI: 10.1016/j.rec.2019.09.017

Morton K, Heindl B, Clarkson S, Bittner V. Primordial prevention of atherosclerotic cardiovascular disease: a
review of the literature. J Cardiopulm Rehabil Prev. 2022;42(6):389-96. DOI: 10.1097/HCR.0000000000000748

Grey K, Gonzales GB, Abera M, Lelijveld N, Thompson D, Berhane M, et al. Severe malnutrition or famine
exposure in childhood and cardiometabolic non-communicable disease later in life: a systematic review. BMJ
global health. 2021;6(3):e003161.

Lumey LH, Ekamper P, Bijwaard G, Conti G, Van Poppel F. Overweight and obesity at age 19 after pre-natal
famine exposure. Int J Obes (Lond). 2021;45(8):1668-76. DOI: 10.1038/s41366-021-00824-3

Ding L, Liu Y, Yin X, Wen G, Sun D, Xian D, et al. Association between micronutrient supplementation during
pregnancy and preterm birth: evidence from a large-scale children survey and Mendelian randomization study.
Front Public Health. 2025;13:1451006. DOI: 10.3389/fpubh.2025.1451006

Leite DF, Souza RT, Enos JY. Nutrient supplementation and its impact on pregnancy outcomes. Front Nutr.
2024;10:1357893. DOI: 10.3389/fnut.2023.1357893

Kinshella ML, Omar S, Scherbinsky K, Vidler M, Magee LA, von Dadelszen P,et al. Effects of maternal nutritional
supplements and dietary interventions on placental complications: an umbrella review, meta-analysis and evidence
map. Nutrients. 2021;13(2):472. DOI: 10.3390/nu13020472

Tada Y, Ishitsuka K, Piedvache A, Tanaka H, Ogawa K, Kobayashi M,et al. Association between diet quality
during pregnancy of mothers and that of 3-year-old offspring: a prospective hospital-based birth cohort study. J
Nutr Sci. 2024;13:e26. DOI: 10.1017/jns.2024.24

Ahrendt Bjerregaard A, Halldorsson TI, Tetens I, Frodi Olsen S. Mother’s dietary quality during pregnancy and
offspring’s dietary quality in adolescence: follow-up from a national birth cohort study of 19,582 mother—offspring
pairs. PLoS Med. 2019;16(9):1002911. DOI: 10.1371/journal.pmed.1002911

Zheng J, Zhou Z, Huang J, Tu Q, Wu H, Yang Q,et al. Exposure to sugar rationing in first 1000 days after
conception and long term cardiovascular outcomes: natural experiment study. BMJ. 2025;391:e083890.

Mazzuca G, Artusa S, Pietrobelli A, Di Cara G, Piacentini G, Pecoraro L. The future for the children of tomorrow:
Avoiding salt in the first 1000 days. Children. 2024;11(1):98. DOI: 10.3390/children11010098

Suparno AU, Budihastuti UR, Murti B. Meta-analysis: The effect of anxiety during pregnancy on the risk of
premature birth and low birth weight in infants. J Maternal Child Health. 2021;6(5):580-91.
DOI: https://doi.org/10.26911/thejmch.2021.06.05.08

Bush NR, Savitz J, Coccia M, Jones-Mason K, Adler N, Boyce WT, et al. Maternal stress during pregnancy
predicts infant infectious and noninfectious illness. J Pediatr. 2021;228:117-25. DOI: 10.1016/j.jpeds.2020.08.041

Caparros-Gonzalez RA, de la Torre-Luque A, Romero-Gonzalez B, Quesada-Soto JM, Alderdice F, Peralta-
Ramirez MI. Stress during pregnancy and the development of diseases in the offspring: a systematic-review and
meta-analysis. Midwifery. 2021;97:102939. DOI: 10.1016/j.midw.2021.102939

Martin-Calvo N, Goni L, Tur JA, Martinez JA. Low birth weight and small for gestational age are associated with
complications of childhood and adolescence obesity: systematic review and meta-analysis. Obes Rev.
2022;23:13380. DOI: 10.1111/0br.13380

https://journal.bums.ac.ir oy A Aol FY 0 93 ) D Sloz 5 (Sub jy iz dloo


https://journal.bums.ac.ir/
https://doi.org/10.1007/978-3-030-64477-2_36?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1161/CIRCULATIONAHA.115.014849
https://doi.org/10.1016/j.rec.2019.09.017
https://doi.org/10.1097/hcr.0000000000000748
https://doi.org/10.1038/s41366-021-00824-3
https://doi.org/10.3389/fnut.2023.1357893
https://doi.org/10.3390/nu13020472
https://doi.org/10.1017/jns.2024.24
https://doi.org/10.1371/journal.pmed.1002911
https://doi.org/10.3390/children11010098
https://doi.org/10.26911/thejmch.2021.06.05.08
https://doi.org/10.1016/j.jpeds.2020.08.041
https://doi.org/10.1016/j.midw.2021.102939
https://doi.org/10.1111/obr.13380

G o3 9 R

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

de Mendonca EL, de Lima Macéna M, Bueno NB, de Oliveira AC, Mello CS. Premature birth, low birth weight,
small for gestational age and Early Hum Dev. 2020;149:105154. DOI: 10.1016/j.earlhumdev.2020.105154

Angolile CM, Max BL, Mushemba J, Mashauri HL. Global increased cesarean section rates and public health
implications: A call to action. Health Sci Rep. 2023;6(5):e1274. DOI: 10.1002/hsr2.1274

Magne F, Puchi Silva A, Carvajal B, Gotteland M. The elevated rate of cesarean section and its contribution to
non-communicable chronic diseases in Latin America: The growing involvement of the microbiota. Front Pediatr.
5:192. DOI: 10.3389/fped.2017.00192.

Teh Z, Alcazar CG, Bhatia K. Overcoming barriers to gut microbiome development through nutritional factors in
the first 1,000 days of life: strategies and implications for preventing non-communicable diseases. Gut
Microbiome. 2025;6:18. DOI: 10.1017/gmb.2025.10014

Rani P, Dhok A. Effects of pollution on pregnancy and infants. Cureus. 2023;15(1): e33906.
DOI: 10.7759/cureus.33906

Ji N, Eckel SP, Foley H, Yang T, Lurmann F, Grubbs BH, et al. Prenatal air pollution exposure is associated with
inflammatory, cardiovascular, and metabolic biomarkers in mothers and newborns. Environ Res. 2024;252(Pt
1):118797. DOI: 10.1016/j.envres.2024.118797

Ha S. The changing climate and pregnancy health. Curr Environ Health Rep. 2022;9(2):263-75.
DOI: 10.1007/s40572-022-00345-9

Lakhoo DP, Brink N, Radebe L, Craig MH, Pham MD, Haghighi MM, et al. A systematic review and meta-
analysis of heat exposure impacts on maternal, fetal and neonatal health. Nat Med. 2025;31(2):684-94. DOI:
10.1038/s41591-024-03395-8

Capra ME, Aliverti V, Bellani AM, Berzieri M, Montani AG, Pisseri G, et al. Breastfeeding and Non-
Communicable Diseases: A Narrative Review. Nutrients. 2025;17(3):511. DOI: 10.3390/nu17030511

Nakhaee N. My child’s first thousand days: the beginning of life’s journey. 1ST ed. Kerman: Mehrta; 2024.
[Persian]. Available at: https://1000ruz.com/wp-content/uploads/2024/09/1000-Rooze-Talaie.pdf.

Meng X, Bao B, Yue G. Global research trends on maternal separation paradigms as an early life stress model: A
bibliometric analysis. Heliyon. 2023;9(8). DOI: 10.1016/j.heliyon.2023.e18469

Delavari F, Sheibani V, Esmaeili-Mahani S, Nakhaee N. Maternal separation and the risk of drug abuse in later life.
Addiction & Health. 2016;8(2):107-14. URL: https://pmc.ncbi.nim.nih.gov/articles/PMC5115644/

Garcia-Orozco L, Rivadeneira J, Vasquez B. Impact of Early Postnatal Maternal Separation Stress on Pancreatic
Function in Rodents: A Systematic Review and Meta-Analysis. Int J Mol Sci. 2025;26(20):9927.
DOI: 10.3390/ijms26209927

Poplawski J, Radmilovic A, Montina TD, Metz GA. Cardiorenal metabolic biomarkers link early life stress to risk
of non-communicable diseases and adverse mental health outcomes. Sci Rep. 2020;10(1):13295. DOI:
https://doi.org/10.1038/s41598-020-69866-3

Jackisch J, Almquist YB. Childhood adversity is associated with hospitalisations and survival following external
causes and non-communicable diseases: a 46-year follow-up of a Stockholm birth cohort. J Epidemiol Community
Health. 2023 Apr 1;77(4):209-15. DOI: 10.1136/jech-2022-219851

Jopling E, Nelson Il CA. Early life adversity and risk for non-communicable health outcomes: challenges and
opportunities for a maturing field. BMC Med. 2025 Oct 3;23(1):534. DOI: 10.1186/512916-025-04388-1

Mposhi A, Turner JD. How can early life adversity still exert an effect decades later? A question of timing, tissues
and mechanisms. Front Immunol. 2023 Jun 30;14:1215544. DOI: 10.3389/fimmu.2023.1215544

Merrick MT. Vital signs: estimated proportion of adult health problems attributable to adverse childhood
experiences and implications for prevention—25 states, 2015-2017. MMWR Morb Mortal WKly Rep. 2019;68.
DOI: 10.15585/mmwr.mm6844el

Barone MT, de Castro Moreno CR, Prates EJ, Silveira J. Sleep disorders are an overlooked risk factor for non-
communicable diseases. BMJ. 2023 Nov 20;383. DOI: 10.1136/bmj.p2721

https://journal.bums.ac.ir oA ) abinde P )93 1 e Slo 5 (S jy Oliios™ dlxo


https://journal.bums.ac.ir/
https://doi.org/10.1016/j.earlhumdev.2020.105154
https://doi.org/10.1002/hsr2.1274
https://doi.org/10.1017/gmb.2025.10014
https://doi.org/10.7759/cureus.33906
https://doi.org/10.1016/j.envres.2024.118797
https://doi.org/10.1007/s40572-022-00345-9
https://doi.org/10.3390/nu17030511
https://doi.org/10.1016/j.heliyon.2023.e18469
https://doi.org/10.3390/ijms26209927
https://doi.org/10.1136/jech-2022-219851
https://doi.org/10.1186/s12916-025-04388-1
https://doi.org/10.3389/fimmu.2023.1215544
https://doi.org/10.15585/mmwr.mm6844e1
https://doi.org/10.1136/bmj.p2721

Spliogs 3 Sasilon 5l e s Sy 0l Olgie

52.

53.

54.

55.

56.

57.

58.

59.

Harskamp-van Ginkel MW, Kool RE, van Houtum L, Belmon LS, Huss A, Chinapaw MJ, et al. Potential
determinants during ‘the first 1000 days of life’of sleep problems in school-aged children. Sleep Med. 2020 May
1;69:135-44. DOI: 10.1016/j.sleep.2019.12.020

Zhu H, Liu X, Wei M, Gao R, Liu X, Li X, et al. Association Between Sleep Quality and Duration During
Pregnancy and Risk of Infant Being Small for Gestational Age: Prospective Birth Cohort Study. Healthcare. 2024
Nov 29;12(23):2400. MDPI. DOI: 10.3390/healthcare12232400

Tham EK, Schneider N, Broekman BF. Infant sleep and its relation with cognition and growth: a narrative
review.Nat Sci Sleep. 2017 May 15:135-49. DOI: 10.2147/NSS.S125992

Benedict C, St-Onge MP. From Gestational Diabetes to Type 2 Diabetes—Is Poor Sleep to Blame?. JAMA Netw
Open. 2025 Mar 3;8(3):250149-. DOI: 10.1001/jamanetworkopen.2025.0149

Sakakihara A, Haga C, Kinjo A, Osaki Y. Association between long Internet use during pregnancy and low birth
weight: a retrospective cohort study. Environ Health Prev Med. 2024;29:72. DOI: 10.1265/ehpm.24-00279

Buyukeren M, Yaman FK. Evaluation of neonatal outcomes according to the specific absorption rate values of
phones used during pregnancy. J Turk Ger Gynecol Assoc. 2024 Mar 6;25(1):7-12.
DOI: 10.4274/jtgga.galenos.2023.2022-10-1

Boileau N, Margueritte F, Gauthier T, Boukeffa N, Preux PM, Labrunie A, et al. Mobile phone use during
pregnancy: Which association with fetal growth?. J Gynecol Obstet Hum Reprod. 2020 Oct 1;49(8):101852.
DOI: 10.1016/j.jogoh.2020.101852

Solecki S. The smart use of smartphones in pediatrics. J Pediatr Nurs. 2020 Nov 1;55:6-9.
DOI: 10.1016/j.pedn.2020.06.001

https://journal.bums.ac.ir 04 ) biniyg P 093 1 Fe 0 Sloz 5 (Sub jy Olidiss" dloxe


https://journal.bums.ac.ir/
https://doi.org/10.1016/j.sleep.2019.12.020
https://doi.org/10.3390/healthcare12232400
https://doi.org/10.2147/NSS.S125992
https://doi.org/10.1001/jamanetworkopen.2025.0149
https://doi.org/10.1265/ehpm.24-00279
https://doi.org/10.4274/jtgga.galenos.2023.2022-10-1
https://doi.org/10.1016/j.jogoh.2020.101852
https://doi.org/10.1016/j.pedn.2020.06.001

