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ABSTRACT

The importance of maternal nutrition to the health of future generations beside the women health
makes it a significant public health issue. So-called “Western diet” is a common unhealthy modern diet
pattern that high in calories from refined sugar and fat, poor in fibers, loaded with processed foods and
consumed in large quantities. According to the hypothesis of prenatal programming, environmental
factors like the mother's "unhealthy diet" can start already in utero and affect the fetus' prenatal
development. PubMed and Science direct database were searched from 2000 until February 2023 for
eligible studies. Fifty-one relevant articles were included and classified into four categories according to
maternal western diet and pregnancy complications; birth outcomes; long-term offspring outcomes as
well as the supplementary consumed with it. The following data: study design, study objective, maternal
diet period and main findings regarding the offspring health were extracted and presented as a narrative
review results due to the heterogeneity of the article design. The studies clearly shows that the maternal
western diet pattern before, during pregnancy as well as the lactation whether combined or separate
periods increase risk of pregnancy complications beside the disease in later offspring life. Despite the
increasing rates of Western-style nutrition, its share of prenatal research is insufficient. Therefore, we
recommend paying more attention to this research point in order to raise awareness of the risks of eating
this dietary pattern on pregnancy, embryo, newborn, infant, child and adolescent. Also, find solutions to
minimize its complication hazards.

Key Words:
Fetus, maternal, offspring, supplementary, Western diet.

1. INTRODUCTION
Nutrition plays an essential role in the pregnant women health and their fetuses' growth [1]. Just as
perinatal nutrition can program the response to a nutritional challenge later in life [2], maternal
malnutrition may raise the chance of stillbirth, neonatal morbidity and permanent deficits in growth and
neurocognitive development [3].
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According to the World Health Organization (WHO), malnutrition is the result of imbalances,
excesses or deficiencies in a person nutrient and/or energy intake. Over-nutrition likely plays a dominant
role in the origin of metabolic diseases. Thus, even more than maternal under-nutrition, mother overeating
of "junk food" during pregnancy might affect the development of the fetus [4].

Junk food, fast food and cafeteria food, all mimics the same obesogenic diet known as a western diet
style where processed meats, prepackaged foods, high-fat dairy products, refined grains, high-sugar
drinks, fried foods, traditional animal products, eggs, red meat, candy, corn and sweets [5, 6]. One of the
main global risk factors for premature death and chronic disease is unhealthy diet [7] which also evident
in the high prevalence of metabolic diseases as well as obesity worldwide [8].

Cafeteria feeding causing a significant increase of energy intake in dams during gestation and lactation
that was due to overconsumption of sugar and fat, whereas protein intake was reduced [9] that cause dams
to obtain high content of a dipose tissue leading to body weight raising beside metabolic abnormalities,
such as hyperinsulinemia, hypercholesterolemia and hyperleptinemia [10].

The aim of this work was to systematically overview and summarizes the currently existing research
articles dealing with the relationship between a maternal western diet pattern and various outcomes of
child health problems as well as the beneficial supplements used to improve these health complexes.

2. METHODS

We conducted an extensive literature review to assess whether maternal nutrition that depends on
"western diet pattern” can influence their offspring health. Literature searches were performed in both
Pubmed (https://pubmed.ncbi.nim.nih.gov; accessed February 2023) and Science Direct databases
(https://sciencedirect.com; accessed February 2023), utilizing the following keywords alone or in
combination: Maternal western diet/ food, maternal cafeteria diet/ food, maternal junk food, offspring,
fetus, pups, malformation, deformation, complication, pregnancy, lactation, fetal programming, child
development, birth defect, prenatal/ perinatal and supplementary. The website of World Health
Organization (WHO) was consulted to identify important recommendations and reports about
malnutrition (https://www.who.int/news-room/fact-sheets/detail/malnutrition).

In addition, we performed a manual search to find the articles referenced in the initial search. We only
looked for reviews that were released between 2000 and 2023. However, we found some classic articles
prior to 2000 relevant to our aim, so we combined them to our study. Each included articles references
were further examined in order to determine any relevant citations, which were then manually retrieved.
The articles excluded were that published prior to 2000; those written in languages other than English and
those whose purpose were different than our aim study, as well as if they had a different design like
narrative or systematic reviews.

There were 1203 articles in total found during the initial search. After eliminating duplicates, the
articles were selected by title and abstract yielding 84 papers that undergo a discussion by all team
members through their weekly meetings to determine which articles should be included in the study,
resulting 33 papers were excluded leaving 51 studies for analysis (Fig. 1).

The articles were classified into four categories according to maternal western diet and pregnancy
complications; birth outcomes; long-term offspring outcomes as well as the supplementary consumed
with it. The following data: study design, study objective, maternal diet period and main findings
regarding the offspring health were all taken from the included papers, and presented as a narrative
review results due to the heterogeneity of the article design.
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Fig. (1): Prisma flow chart shows the study selection process steps.

3. RESULTS

Fifty-one studies demonstrated as their relation to the maternal western diet style and its different
effects, that varied between its relation to pregnancy complications, birth outcomes, and long-term
offspring outcomes as well as the effect of supplementary added to the western dietary pattern of the
mother (Fig. 2A). The majority of the investigations were carried out in the United Kingdom, albeit they
were all undertaken in other nations (Fig. 2B). The rat model was the one that was most frequently
utilized in the research, which also included woman as a case study (Fig. 2C). Studies on the mother's
western diet have shown varying levels of interest over time, fluctuating between increases and decreases.
The years 2014 and 2018 had the highest levels of interest (Fig. 2D).

Fig. (2): A. Bar chart show the number of studies interested on the maternal western diet style and their different

effects; B. Pie chart show the countries interested in maternal western diet style (%); C. Doughnut chart show the

different models used through the studies that dialed with maternal western diet style (%); D. Line chart show the
numbers variation of studies interested in maternal western diet style through years.
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3.1. Maternal western diet style and pregnancy complications.

Seven studies focused on the maternal diet style and pregnancy complications. Two studies were done
in Australia, while the others were done in different countries through different species that varied
between rat, pig and monkey. All studies used cafeteria diet verse control, the models of studies exposed
to both diet styles before as well as during conception, and the main findings summarized in table (1).

Table 1. Studies on maternal western diet style and pregnancy complications.
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3.2. Maternal western diet style and birth outcomes.

Seven studies interested on the relation between maternal western diet style and birth outcomes, four
of them done in the United Kingdom through rat models, while only one case study on woman was done
in Holland, and the other two studies were done in different countries through different species that varied
between rat and mouse. All studies used cafeteria diet verse control, the models of studies exposed to both
diet styles during conception and lactation or before gestation as well. In the woman case study, to
determine the maternal preconception intake, the nutritional intakes of mother were assessed after birth of
the index child for 14 months. The age of offspring varied between neonate, 10, 21 and 23 day post-natal,
and the main findings summarized in table (2).

Table 2. Studies on the associations between maternal western diet style and birth outcomes.
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3.3. Maternal western diet style and long-term offspring outcomes.

Thirty-three studies dealt with the relationship between maternal western diet style and long-term
offspring outcomes, the studies were done in different countries through various models mouse, rat, pig
and monkey. All studies used cafeteria diet verse control, the models of studies exposed to both diet styles
pre-conception, during gestation and lactation as aggregated or separated periods. The offspring of all
studies after weaning exposed to either standard or cafeteria diet style and the main findings summarized

in table (3A-D).

Table 3A. Studies investigating maternal western diet style and long-term offspring outcomes.

Speighe et (2NIT) Wietar ME mmﬂ-ﬂ;h*‘ m!bu-*q‘!-.md

obrd hiaghem N 20 peesenatal e gy and feb Whes wifigring frem those darn wire erpoend w e open Beld e
3 ] - ! Sl wrarry Thert lcremmes actrd) wes mecmnd
Hitarmtin o ol (200 7 Mt i 3 wreky peast bs eaetrg oth (T bt stunsbernd et from 08 oy ol et A Ml Woens (et Sl bey-lionng snd geral flen oo sl ahél
Ukt Stwien ) { Mse | 14 ey s o Py parransen arto ol agr erepbehogy, Wt effots an bl hebwvar were bmtnd sl confeges o wer el
|;44;~ 3 102 vy < n-asm JUY 5
Weighe vl (201 1y W P progancy, prograns sad  fuynory wor fal et ituadod 1o calsms das el T N e s
Nakd Kiaplam) Rty acanoag peads Doem woanmg cmll |0 wesks ol uge m—-nmmwmun—-—-u—
] :
Dt o1 4t (2004) W et 1 wveks proprapuncy,  (ffpray wo S eantud dut dficr wessing 333! Slaeoul camsoyuss of Catitsris dut afluctdd sproedutne fertaes isglass o
Bennil) Rt prrgreny end e lden O peid ewdd ey age e lTigeing @ul sah wedibistomn wore mller bl rw wtinl prrosmmr
3% et
Nidwpuhd o ot 01N Abvwe Winws  Lhekor wml dummg pergmones  Pupe wem come fedired ) msbes diws oot gaes L apeaane i o coborne duet g (o prossl o cwly mesmanl peesd b & hres
PESRTE) e T e e e L e L e
nun Tu e W JEBest Baay imaisese geea Ml b 0 Bu altyuag, el 1t & serdes of S ol e s el As wall s
wrwrry e () werhs of ageh Al womnng the G snehiiag peoind plage o be (iguaturd sein b4 the mpabiiem of e beont oo
e wans fud winy waadand e Caam wetd A werke  gurach aset (3l depucitew o1 Ressiay Bus s Rt beth
R
[S—— ) Wian 3 worhs badine mad Enghont AR wliuing conssmud stunbarl At setl (B The onpuses bs sewnrs (o rpmigpons vibatary snl apetomess physest aiiily
(Vnkiod Staten) (Raty Pres—— ok ul s e
) Wm0l hmm vt (b quannn wel wpts wprabony  tesbodee bews rae et
Poute o ol 20018 Gl et bk snd dhavy  Make idlapring s asigeed s e Wesern o Mo olliprag sapenl 0 preasst snl et wteney sevimn iyl dit dbewed |
(Wdland) M| Fraenee anl lu wiece L e e K e L I R L T e T e
Abgi ot o (2012) Wi e Tys— g i S W A T Y " o S ———— 7 Sy Sp——
(Vi Kingdam) (Ret) premeeny cod Lo by B e diswivmns o Bu reiniing sllgrog Alfaagh (hy oBats on ghuom buomertos
12v) ek wor swbopondes of uligrieg shomds. the progrmeseng of « gheme-tomdenet
Phmelipe wan snby nerved whes Wligeing weer wemel w4 s et imbaed
'n-nu-by-—
Ridetwt of 0l (JUN) A Ohning foc gostmamr porimd  (fhgrang sive Tl shoesbnd] vhw diet Bomn & 0 Mamwl comangtom of & caleierin diet dhring e poarmn perisl ot goagram
R A M 11 dey of esammy  dovoiopemsmial and Schurwwst s @ the stlpragy
129% |
Muatacccoha o 4l 120638 ™ien 4 ks prcgregemcy . Offaprig wese fod shie standand oo cafiters dut | Ntresl cebnris (e aflan G coasow, mstibolh prodivs, sel ellssse s
Paband) (Wt Pregency wnd Lt w28 dayw postasiad pesncicrs m oilipreg Abees effocts ow son-poafi, wih ek oionng dosy
(100 prerenh wwre senorptivie s G ds
Pamm sl (3N Wostn Dvrmg Sctwsm Oflipreg sz wessed vets & soevd dat sl the  Oflgprng of 1o fed & saftiene B dureg besston shownd bover Sody wotge sl
TRy ol et Bt Ty v g gessier S sccumaluin, sengered sl setede. They she

pa

dsplayet Sypotpamisa. sered bpal protls sl et vepo % i sl
e yoraa teet |

Table 3B. Studies investigating maternal western diet style and long-term offspring outcomes.

. Mise Viamrast g petinl Vagese
Ousiior Posiosl ARtusing € por il Promal
Vab-Lasihut ot ol U9 Ve Dhring peetatun and bututvm  Ogriey worr il stested dut sfer wssneg wtd  Mators! doit durvag progucy aud b St e ficam ety sl
R "y ottt W) dos chargzs of smervglunt nlh o o (gring.
() ‘
TrapleV cared ot of (C1) LI ¥ wecks gre-pregrancy. Ofgrreg woor fiel wiis omered dhet med CAT-CAL  Nodocton tn st st Sr ssture sowards, whach sl wih hwer bram v
Moo My prepmancy mad fucssamm | lipregg were o wolh CAY dist sficr weanng 3 the lmeeal Sypothalsmus mad b e nght sicios sccrmbonit cms showing dolos
[y . - [ e it baadie, . mnmn’-—s
.n-dam LI Oazomg prrgran.y and onp-.-:u.n--hu-n-un ,-tuh——d.—w--m—;-lt--.--nl
(Vabed Kisgdas) L latatwe petnele wrnd 1 wass pentnaed I b Mas sl fomds wffipring
(L5 h“qc.ﬁ--ﬂ-&*-‘“q—oﬂ“
edaiad Abpueaty the autiaend abpetiny dw rare sehaienl b Leade fat ik
Newwion o of 2019 Wite Draing lubdam Ofgurag worr bl sndond Jut wanl 26 deps Ohvsngens Ssctamtoml dan con fuvs o Sremems (nget o coge i s sbibosam
(Unbed Kingdom) Ml TS wilyring swcuxd it shommt pubesdl vt cteds sd dopassas
7 [N
T Bamaa 30N Wias 00 Desglette T slfgeey wes wessol i o sbadad dil Offguag of it o dasw datag Stk deplaved & wessdag, sy
Npsiar Rary Pl o 30 ek of age ey wenr vailed 12 4 adasesen o e agreses el of paes wliad 10 lged seaindin o
fL) Western dart pand wock 24 hermegerere £ e Sarnn adpese Swne il wenld be arsed ol conmietacing (b
Togier cobuic ks Suas mroval sl (omvier, o atdtandt sed afr o Weusm
et allenge, Bese artembs shonnl & bk of respemse W i e hesigrene
wieadu, vagpniing hal e theammagrrae capaty 19 the Bnren adpie lasee ves
B T T T [ S Y S ————— e R A S S T R e e ————e e Y g e g —
Awirabal L Eridem swl latbew fon || wecks iifigring inctidndin Sealth and e offite wore legely imdependent. with groster
(L] iepwet 1x wmbke e Sewk sligerg Av well sy wffigreg syeenl W edube
. I = 1 sedemh uyskely$hbubvoviar an Wi alovaind phut mams, .
Poz ol 12000) AT 10 wank s oo grststen, Ofgeray fuf stwndend dt Sor 10 wezhs pros Mh*‘&&-’mt“‘ﬁ“
[ (Monse| protatam ond Lo ditnm wrwnty wiligring Soen deww chesmeslly frd & Weskere dhat fe e drgpley rewhnd —h
1L} L ol famraw of ihe ok en
& st puiphnsd xgus Smpunt & Cedes e
N ot of 12001y Igax< Belers exd Suraghons Olgrizg ware bagn wifh (e o fmw ropective lnnndun-—»m-d-ulvqhnuzh_-mh—
Canbted statn) Gaeada propmency far 18 yeare Bene futmy Loutes sl wesag, = which pets  poet- sy wedan dut graste. S poc-asssag wrenrs S algusy lad gras
(L] (Maskey | they werr soagmd b wfier & pest-mning chew  reiopetosl abpos tese s Hrer soighes cempared wilk pedt-wessing shere dut

B3 o pest-wsassy weasry St wad sl

o e o el Dy oM

558

Feape. Tynm-obd wlfigring apeed © seseul wessns det 2 el w s dow
et hovve vl collages depmudnen o ob Varwoyptonal snl sewhibe ey
imdedying hepelx: whduiie drese, temgresesod sxkuhendogl gl semeng. anld
B e T e e L T P
phemsipes Yigamn ondrploces, e g dice, wel semaies (e



AJBAS Volume 4, Issue 1V, 2023

Greash, et al

Table 3C. Studies investigating maternal western diet style and long-term offspring outcomes.
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Table 3D. Studies investigating maternal western diet style and long-term offspring outcomes.
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3.4. Supplementary with maternal western diet style.
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Four studies dealt with adding supplements to the maternal western diet style. The studies were done
in different countries through rat models. All studies used cafeteria diet verse control, the models of
studies exposed to both diet styles beside the supplementary before and during conception as well as
lactation periods. The type and dose of supplementary added, and the main findings summarized in table

(4).

Table 4. Studies dealing the supplementary with maternal western diet style.
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4. CONCLUSION
Evidence from clinical and experimental studies clearly show that the maternal western diet pattern
before, during pregnancy as well as the lactation whether combined or separated periods increase risk of
pregnancy complications beside the disease in later offspring life.
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It was also noted that the risk of disease increased with the continuation of feeding on the western diet
pattern post-weaning period. Despite the increasing rates of Western-style nutrition, its share of prenatal
research is insufficient. Therefore, we recommend paying more attention to this research point in order to
raise awareness of the risks of eating this dietary pattern on pregnancy, embryo, newborn, infant, child
and adolescent. Also, find solutions to minimize its complication hazards.

Finally, we hope that a healthy eating pattern becomes trendy nowadays for its obvious beneficial
implications in enhancing mother and their children health, as well as securing the health, fecundity and
life expectancy, which is a promise of good health for the future generation.
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