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Abstract

Introduction: Obesity is one of the most important public hegitbblems in both developed and developing
countries. The prevalence of obesity is higher agn@amen of childbearing potential. Obesity in pragey is a
recognized risk factor for many maternal and nemnatlverse effects, including an increase in the od
Cesarean sections, embryo macrosomy, and pre-esiaiapd gestation diabetes.

Purpose: The aim of this systematic literature review isrneestigate the effects of obesity in pregnant wom
Methodology: A systematic search was employed in electronialietes such as MEDLINE, CINAHIL,
BIOMED, and ProQuest, using the following keywordsaternal obesity, effects of pregnancy (pregnancy
outcomes), weight gain, prevention and prenatalptications.

Results: According to the survey results, the main healtbbfems faced by obese and overweight women
during pregnancy were diabetes mellitus, hypertengre-eclampsia, risk of epidural hematoma arsi-patal
hemorrhage. In addition, obese women more freguenfherienced oligohydramnios.

Discussion: Obesity in pregnancy is one of the most provoeatiistetrical problems and is linked to negative
outcomes in pregnancy, for both the mother anctitie alike. Diet, physical exercise and nutritibbahavior

of a woman during pregnancy have significant consages for the outcome of pregnancy. However, séver
obese women are unaware of the health risks assdcwith obesity during pregnancy, and thus, may no
consider a change in lifestyle during pregnancy.

Conclusions: This review indicated there is an urgent need tgetaobesity prevention programs to women
especially those of child-bearing age in orderrevpnt detrimental effects on the long-term heaftthe mother
and the infant alike. Moreover, social factors dtidae taken into account, such as tobacco and allese, even
small quantities as these are never ‘innocent’. édwer, the mental health status of the pre- andnanmt
women should be safeguarded as there are a nurhbdverse events associated with poor outcomebdtr
the mother and child.

Key words: maternal obesity, pregnancy outcomes, weight gaevention, prenatal compli funds.

Introduction developing countries. In 2015 there were about
o _ ~400million obese adults worldwide (Shingairai et

Obesity is one of the most important publiy  2015). This figure is estimated to reach one

health problems in both developed angjjion by 2030 (Wahabiet al., 2014). The

www.internationaljournalofcaringsciences.org



International Journal of Caring Sciences September -December 2020 Volume 13 | I9sBade 1700

prevalence of being either overweight or obese databases (MEDLINE, CINAHIL, BIOMED and
highest amongst women, with 63% being d@ProQuest), via various combinations of the
reproductive age (Ddtal.,2012; EI-Gilany & ElI- following keywords: maternal obesity, maternal
Wehady, 2009). Obesity in pregnhancy is aetabolism (maternal metabolism) and effects of
recognized risk factor for many maternal angregnancy.

neonatal adverse effects including an increase
the rate of cesarean sections, embryo macroso
pre-eclampsia and gestation diabd#sthukorala
et al., 2010; Kelly et al., 2008; Callaway et al.,
2006).The number of pregnant women who ar
overweight or obese has increased significant
over the past decade (Kuliet al., 2011; Al-
Daghri et al., 2011). The prevalenceof obesity

nﬂe literature review originally produced 193
Hficles of which 30 were rejected after perusal of
their title, since they were not studies specifical
related to the subject of the effects of obesity on

regnant women (figure 1). Of the remaining 163
é’rticles, 70 were further rejected due to the
following reasons:

amongpregnantwomenin the United Statesof i) insignificant conclusions
Americawas29.1%for 2010(Ogdenetal.,2012) i) their full results were yet to be published,
and has reached 32,2% to date (Cenfers iii) the manuscripts focused on the effects of

DiseaseControland Prevention2020). Maternal obesity on the fetus and mother with other health
obesity is a serious issue facing older women. froblems.

leads to_ other serious _problems, 'nCI.Ud'nQ'hus, the number of articles was reduced to 93.

hypgrtensmn, pre-e_clamp5|a pregnancy, d'abe:{rﬁaddition, 23 articles were unavailable for full

g1etl)l_|tus ind lsep;:)sél(Ro'\\/Avla;nds Iet gl., 't201' ext and were therefore excluded, i.e. reducing
eobire €t al, )- aternal obesity 1 number to 77. After reading the full text, 17

. . . . !
recognized to be a.ssouate.d with prediabetes Rtticles were rejected, since they were duplicated
pregnancy. A weight gain 5 years befor dies, and the type of research was non-

pregnancy r_]as been reported to increase the r idemiological and did not refer to human
of diabetes in pregnancy (Hedderson et al., 200 opulation but to mouse population, leaving 53

Affhnd‘?‘s elt al., 2.05[)8)' Obesity in c;)_rgbl[nan:) f them in total, which entered the evaluation
wi Insufin —resistance - may - contrioute 10, .,a55 A total of 13 articles, taken into account
hyperglycem|a, hyperlngulmaemla, gestatlonaﬁ] this review, were finally selected in order to
diabetes b"’.‘r;g ot[ler piﬂnatal effects. Ip obe aw the expected results, which fulfilled the
women, Dirth rates with -cesarean Seclion anfy;, 5 objectives set at the beginning of this
post-natal complications are also prevaler\%

- . ork. It should be noted that the articles used as
(F?oobalgn et al,, 2009). Blood lipids, particularl rimary sources cover dates from 2006 to 2016.
f[rlglycerld((ejs and hormones, SL(JCh as pr:oggstero e primary sources were selected on the basis of
increase during pregnancy (Ramachenderan g : i
al., 2008; Brizzi et al., 1999; Sattar et al., 1)997tﬂte following inclusion criteria:
However, in obese pregnant women, the increase The language of the paper was English.

in triglyceride levels is accompanied by a The papers were published between 2006
temporary decrease in lipoprotein densityo 2016.
(Ramsay et al.,, 2002). In addition, placental The keywords of the articles were

transfer and synthesis of lipids in women withirectly related to the conceptual content of the
obesity and hyperlipidaemia may also causttle of this review.

disturbances in fetal development (Catalane, The types of studies used were mainly
2007; Robertson & Sprecher, 1968). systematic reviews, randomized clinical trials and
Aim of this study was to investigate the effects afohort studies.

obesity on pregnant women using a systematic Epidemiological studies involving only
literature review. human populations and not experimental trials.
Material and M ethods . The articles were published in approved

_ L _ scientific journals.
This systematic literature review used the

relevant international literature in electronic
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Figure 1: Research Process Diagram
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Results

2015, 2014, 2011. All studies were published in
_ _ _ English. Results are presented under three
Out of the 13 articles included in the survey, Jiscrete sub-headings as follows: Effects of
were US studies, 2 from Spain, 2 from Denmarkpesity on the pregnant woman; Effects of
and one each from China, Brazil, Indonesigpesity on the fetus and the neonate; Knowledge

Australia and Norway. Also regarding theof pregnant women on strategies to prevent
publication date of 8 articles were published igpesity in pregnancy

2016, 2 articles in 2013, and from 1 article in

Table 1: Effects of obesity on pregnant women

Researchers & Country Sample Study type| Aim Findings

Publication

Date

Bautista- Spain 6,558 pregnant womepCohort Assessment of the rolgl In comparison with normal-weight

Castano, ., who gave birth at the of obesity impact on pregnant women, obese women had

Henriquez- Maternal & Child maternal health in early| @ greater risk of developing diabetes

Sanchez, P. University Hospital in : mellitus during pregnanc

Alema’n-Perez, 2008 pregnancy, during | \po_5 13 950% CI:1.52-2.95 and

N.,  Garcia- pregnancy and during | pp—> g5 950  CI:2.01-4.04],

Salvador, J.| childbirth hypertension and pre-eclampsia

Gonzalez-

Quesada, A

(2013)

Feresu, S.] USA 255,773 births during Descriptio | Description of the -Women, who gave birth to twins

Wang, Y., 2008-2010 nal study | relationship between (AOR-1.25,95% CI 1.17-1.33) and

Dickinson, S. maternal complications| Women who had a cesarean sectjon

(2015) and obesity prior to (AOR-2.31, 95% Cl 2.26-2.37
were more likely to be obege

pregnancy -There were metaboli¢

complications due to obesity, whigh
was significantly associated with
metabolic syndrome, including pre-
pregnancy diabetes and pregnancy
diabetes, pre-pregnangy
hypertension
-Maternal obesity increased the risk
of epidural and  post-natal
hemorrhage
-The results of the survey show that
maternal obesity is associated with
the high risk of maternal
complications

Wahabi, H.A.,| Saudi 2701 women whose dataCohort The investigation of the -Adverse effects on pregnangy

Fayed, A.A.,| Arabia was extracted from King effects of obesity and included high body weight at birth,

Alzeidan, R.A., Khalid University diabetes during macrosomia and pre-eclampsia

Mandil, A.A. Hospital pregnancy on the -Multiple regression analysis was

(2014) mother used to examine the relationship |of
obesity, gestation diabetes, ahd
macrosomy and Cesarean sectjon
-44% of the sample was obese gnd
15% had pregnancy diabetes
-63% of women with pregnancy
diabetes were obede
-Significant increase in macrosomija
rate (p<0.001), high birth weight
(p<0.001) and pre-eclampsja
(p<0.001)

-Obesity increased the risk of C

section, while the combination ¢
gestation diabetes and obes

ty

increased the risk of macrosony
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(OR 3.45, Cl 2.05-5.81)

Mamun, A.,| Australia 6,632 births who gavePopulatio | Examination of the - Women who were obese before
Callaway, L., birth at Brisbane| n  based| relationship between pregnancy and women who gained
O’Callaghan, Australia study obesity prior to excessive body weight during
M.,  Williams, pregnancy, excessive | pregnancy were at greater risk fpr
G., Najman, J.| weight gain during pregnancy complications (OR: 2.1,
Alati, R., pregnancy, with 1.74, 2.54), Cesarean section (OR:
Clavarino, A., Cesarean section, the | 1.29, 1.09, 1.54), higher birth
Lawlor, D. complications of weight, higher placental weight and
(2011) pregnancy, premature | longer hospital stay
delivery, placenta -Mothers who had an insufficient or
weight, and longer fat body weight had a higher risk of
postnatal stay in premature labor, a lower risk of
hospital pregnancy complications lower
neonatal body weight and lower
placental weight
Bautista- Spain 6,558 pregnant womepCohort Assessment of the rolg -Overweight and obese women
Castano, l., who gave birth at the of effects on the health| were at greater risk of developing
Henriquez- Maternal & Child of overweight and obesgpregnancy  diabetes mellitus,
Sanchez, P. University Hospital in mothers in early hypertension and pre-eclampsia
Alema’n-Perez 2008 pregnancy, during -Obese women also had
N., Garcia- pregnancy, parturition | oligohydramnios more commonly,
Salvador, J.| and the characteristics | polydrumnios and lacrimation
Gonzalez- of the newborn -Infants from obese and overweight
Quesada, Al women had a greater neonatal
(2013) weight and a greater risk far
macrosomia
-Infants from obese mothers had a
higher risk of being introduced intp
special care facilities
Bjarke-Monsen | Norway 2,797 pregnant women Cohort Exploration ef th - Pre-pregnancy BMI  was$
A., Ulvik A, relationship between the associated negatively with folic
Nilsen R., Body Mass Index prior | acid, cobalamin and riboflamine
Midttun 0., to pregnancy, vitamin B -Inflammation appeared to be an
Roth (o levels and inflammation independent prognostic index of
Magnus P, indices in a group of low vitamin B6
Stoltenberg, C. healthy pregnant -High pre-pregnancy BMI appeared
Vollset, S, women to be a risk factor for low vitamin B
Reichborn- levels and increased cellular
Kjennerud, T., inflammation
Ueland, ™ -Lower vitamin B levels
(2016) contributed to the adverse effects |of
pregnancy and were associated with
maternal obesity
Molyneaux, E.,| United 13,314 pregnant women Longitudi Investigation of a high | -Obese women had a significantly
Poston, L.,| Kingdom nal BMI relationship prior | higher chance of depression during
Khondoker, M., to pregnancy and pregnancy than pregnant women
Howard, L.M. depression, and whether-Each unit of increase in the Body
(2016) BMI and depression Mass Index prior to pregnancy was
interact with increasing| associated with approximately 3%
body weight during more depression possibilities pripr
pregnancy to pregnancy before parturition
Sawvitri, A.l., | Indonesia 2,252 pregnant womegn,Cohort An assessment f-  BMI, systolic and diastolig
Zuithoff, P., from Budi Kemulliaan whether the BMI prior| pressure increased by 0.99mm
Browne, J.L., Hospital to pregnancy] Hg/month and 0.46mm Hg/month,
Amelia, D., determines blood respectively
Baharuddin, D., pressure throughout -The highest Body Mass Index prior
Grobbee, D.E| pregnancy and to to pregnancy was associated wijth
(2016) investigate the role of the highest systolic pressure during

weight gain prior to

pregnancy (0.25mm  Hg.kg/m3
95% CIl 0.17-0.34, p<0.01) an
higher diastolic blood pressu
(0.18m Hg/kg/m2, 95% CI 0.13

pregnancy in the
occurrence of
hypertension during
pregnancy ang

0.24, p<0.01)
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preeclampsia
Investigation of the
correlation of materna
BMI prior to pregnancy|
and weight gain during
pregnancy with breast
feeding at the age of
months

-Every 1 kg/m2 higher Body Mass
Index prior to pregnancy was
associated with a 6% and 9% higher
rate for gestation hypertension and
preeclampsia
- -However, it appeared that the
BBody Mass Index prior tg
pregnancy determines the level, Qut
not the change in blood pressyre
during pregnancy, as well as |a
relationship to pre-eclampsia and
pregnancy hypertension, regardless
of weight gain during pregnancy

Castillo, H.,| Brasil 4,231 children, followed Cohort -Increased potential for weaning |of
Santos, I.S. at birth, and at 3, 12, 24, infants before the age of 3 months,
Matijasevich, A. 48 months after birth compared to infants from mothefs
(2016) with normal body weight
Pan, Y., Zhang| China 536,098 pregnant womenCohort Provision of basic data| -The  prevalence of obesity
S., Wang, Q. data were extracted from on the nutritional status| increased from 13.52% to 17.2% |in
Shen, H., the National Fres of mothers prior to women aged 21-24 and from
Zhang, Y., Li, Preconception Health pregnancy in order to | 10.72% to 13.71% in age group 25-
Y., Yan, D, Examination Project establish a correlation | 34
Sun, L. (2016) between maternal BMI | -Body weight below the normal
prior to pregnancy and | range was associated with the birth
adverse effects during | of premature infants, low neonatal
pregnancy body weight and eliminatio
-Overweight women had alw
increased risk of low neonatal body
weight, while obese women had|a
higher risk of low neonatal body
weight, abortion, ectopic pregnancy
and stillborn
- Abnormal pre-pregnancy BM|
was associated with the increased
risk of adverse effects of pregnanty
and in particular obese women pripr
to pregnancy appeared to be |at
greater risk of developing
undesirable effects of pregnancy.
Hilden, K., | Sweden 13,057 pregnant womenCohort Analysis of the effects | -Overweight and obesity had the
Hanson, u., who had been diagnosed of overweight and same effect on the risk of Cesarean
Persson, M., with  diabetes  during obesity on fetal section and fetal macrosomy, but
Fadl, H. (2016) pregnancy. macrosomia in women | the effect of the parent BMI on the
treated for gestational | risk of pre-eclampsia was less
diabetes pronounced in women  with
gestational diabetes
-Women with normal body weight
and gestational diabetes had |an
increased risk of Cesarean sectiopn,
pre-eclampsia and older gestational
age
-The risk was similar in the grou
of overweight women withou
gestation diabetes, cesarean sect|on,
pre-eclampsia and older gestational
age
Ryckman, K.K.,| USA 39 pregnant women Populatio | Assessment of the -There were significant changes |in
Donovan, B.M., (n=15, intervention group n based difference in amino acid the metabolites of amino acids apd
Fleener, D.K,, and n=24, control group) and fatty acid binders | carnitine between the second and
Bedell, B., during pregnancy in third trimesters of pregnancy
Borowski, K.S. women with and (p<0.002)
(2016) without obesity -Several metabolites were

marginally associated with maternal
body weight, maternal glucose and

maternal body weight

www.internationaljournalofcaringsciences.org
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Carlhalll, S.,| Sweden 304 pregnant women whdCohort Assessment of whether The increase in body weight durin
Bladh, M., were divided in threg maternal serum leptin | pregnancy was calculated on f
Brynhildsen, J., subOgroups, depending gn levels are associated | basis of the mother's body weight
Claesson, .M., the increase of thei with the different the week of birth minus bod
Josefsson, A. weight during pregnancy degree of maternal weight before pregnanc
Sydsjo, G, obesity and weight gain The mean value of maternal lept
Thorsell, A., in pregnancy concentrations was significantl
Blomberg, A. higher in women with obesity Il
(2016) compared to women in obesity cla|
|
The mean value of the leptin
concentrations was als
significantly higher in obese Clag

Il compared to obese Class
pregnant womer
There was no significant differeng
between mean values in the lep

interaction between the Body Ma
Index and the increase in bo
weight during
The levels of leptin during and afte
pregnancy were associated with {
obesity class (in which pregna
women were classified), but n
with the degree of weight gai

levels, as well as no significa}t

pregnancy.

during pregnancy

at

— 0 O o

e
in

S
y

Br
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nt
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Effects of obesity on the pregnant woman cesarean section, macrosoma and pre-eclampsia.

¥Vahabi et al. (2014) investigated the effects of

Obesity and pregnancy diabetes on the mother
erself. This retrospective survey has a sample of

and health effects. Taking this into accoun /01 women, whose data were obtained from

Feresu et al. (2015) conducted an investigation e King Khalid University Hospital and were

. . : tegorized according to their Body Mass Index
describe the relationship between matern g
complications and obesity prior to pregnancfObesez 30kg/m2, non-obese < 30 kg/m2).

Using regression accounting models, data fror’%i\,:g:ﬁzl ebﬁ; edcts W%r; hﬁre%]gggiolgguii% h'?:_
255,773 births were analyzed from 2008-2018" y gnt, P

and the risk for reproductive factors, pregnancg)d:)r(gpnsﬂlr?'e I\t/lhueltlfelfa_[i% %fés'oor; ﬁgzzf's W:;aﬂis::
complications and perinatal complications for,. 1P Y, 9 :
(glabetes, and macrosomia and Cesarean section.

According to our results, obesity is a seriou
medical condition affecting pregnant women i
the United States as it relates to complicatio

overweight, obese and women of normal bod ccording to the results, 44% of the sample was

weight. According to the results, women wh . .
gavge birth to twi?]s (AOR-1.25, 95% CI 1 17.0bese and 15% developed diabetes during
o ' egnancy. In addition, 63% of women with

1.33) and women who had a cesarean sectiBh .
(AOR-2.31, 95% CI 2.26-2.37) were more likelyPre9nancy diabetes were obese. Furthermore,

to be obese. There were metabolic complicatiorsnggcr:?olvoarf]i;1 S('gzg'%%qt) mcr:;ea;]se t')?rﬂt]he v\:g;[ehff
due to obesity, which were significantly p<u. ’ g g

associated with metabolic syndrome, including?;o'om) and pre-eclampsia (p<0.001). Obesity

. . creased the risk of C-section, while the
pre-pregnancy diabetes and pregnancy d'abet%?mbination of gestation diabetes and obesity

pre-pregnancy hypertension. Therefore, matern : .
e . . INncreased the risk of macrosomia overall (OR
obesity increased the risk of epidural and pos, 45, CI- 2.05-5.81).

partum hemorrhage. The results of the surve
showed that maternal obesity is associated witffects of obesity on the fetus and the neonate

the high risk of maternal complications. Along these lines Bautista-Gastama et al. (2013)

Moreover, obesity and pregnancy diabetes durireyaluated the role of obesity in the health of the
pregnancy are identified as risk factors fomother at the beginning of pregnancy, during
adverse effects, including increased likelihood gfregnancy and during childbirth. Their cohort

www.internationaljournalofcaringsciences.org
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study, the sample consisted of 6,558 pregnaptegnancy and were associated with maternal
women who had given birth at Maternal & Childobesity.

University Hospital in 2008. The data Obtaine%olyneaux et al. (2016) examined the

were compared with mgl_ti-fact_orial an‘rjllyzesrelationship between a high Body Mass Index
Pregnant women were divided into two grouprgrior to pregnancy and the presence of

ﬁlr;?mqa?l Sggy ag:gm anrde Onb:nie)\;vfrﬁ;pzﬂgg 8epression, and, whether Body Mass Index and
. [body weight, -preg : epression interacted with increasing body
higher risk of diabetes mellitus hypertension an eight during pregnancy. Their data came from

prg-eclampsm during Eregn_ancy (RR:Z'B’ 95 e Aron Longitudinal Study of Parents and
Cl: 1.52-2.95 and RR=2.85; 950_/0 Cl: 2.01-4.04Chilolren survey. Body Mass Index prior to
95% CI: 1.27-3.19); hypertension (RR= 2.01; :

95% ClI: 3.13-7.32 and RR= 4.79, 95% CI: 3_13r_)regnancy and depression were measured using

. _ _ he Edinburgh Depression Scale at weeks 18 and
7.32) and pre-eclzimpsm (RR= 3j16’ 95% C 2 to determine depressive symptoms. The
1.12-8.91 and RR= 8.80, 95% CI: 3.46-22.40)5

Obese women also had oligohydramnios morﬁample consisted of 13,314 pregnant women.
frequently (RR= 2.02,95% Cl: 01.25-03.07) oo showed that obese women had a

_ . ignificantly higher chance of depression during
polydrane (RR= 1.76, 95% Cl: 1.03-2.99) an%regnancy compared to those of normal body

i i = 0 : - . . . .
lacrimation (RR= 1.24,95% CI: 1.05-1.46). | Flght. Each unit of increase in Body Mass

addition, both groups had increased chances : . ;
having a C-section (RR= 1.36, 95% CI: 1_14I_?|dex prior to pregnancy was associated with

) 0 ) :
163 and RR=184. 95% CI l.53_2.22apprOX|mater 3% more pre-natal depression and

: o 0 )
respectively) and hand-operated placentﬁnor to parturition (AOR 1.03, 95% CI 01.01

: : . 1.05).

extraction. Finally, infants from obese an
overweight women had a greater neonatal weigBaritri et al. (2016) assessed whether Body Mass
and a greater risk for macrosomia. Overall, thedladex prior to pregnancy determines blood
was a marked increase in the need for specjalessure throughout pregnancy and also
care facilities for these infants. investigated the role of weight gain prior to
pPregnancy in the occurrence of hypertension in

regnancy and pre-eclampsia. In  their
?ospective cohort study the sample consisted of
;252 pregnant women, monitored by Budi

Poor maternal nutrition in combination wit
inflammation has been associated with adver
effects on pregnancy related to maternal obesi

Along these lines, Bjorke-Monsen (2016)Kemulliaan Hospital in Indonesia, from July

conducted a study to investigate the relationshgb12 to April 2015. Body Mass Index prior to
b.etW‘?e” Body Mass _Index prior to_ p.regna.m(:%regnancy was ba.sed on women's reports of
vitamin B levels and inflammatory indices in ody weight prior to pregnancy. Body weight

group of healthy pregnant women. In order t%ained during pregnancy was calculated as

collect the data from th'e Investigation,  her's weight at birth minus body weight
measurements of cavalamine, folic acm{Dn

riboflavin and pyridoxyl 5-phosphate were efore-pregnancy. Systolic and diastolic blood

I . ressures were measured during pregnancy and
performed. In addition, metabolic markers oP g preg y

! X . at each visit. According to the results, both the
homocystine and methylmalonic acid were als%
|

measured. These were taken during the 18! ody Mass Index and systolic/diastolic pressure

week of gestation. The sample consisted creased (0.99mm Hg/month and 0.46mm
9 : P cﬁg/month, respectively). The highest Body Mass

2,797 pregnant women who had taken part in t . . .
Norwegian Mother and Child Cohort Stud;fﬁdex prior to pregnancy was associated with the

highest systolic pressure during pregnancy
cohort stqdy. Results showed that the Body.Ma S 25mm Hg.kg/m2, 95% Cl 0.17-0.34, p<0.01)
Index prior to pregnancy was negativel

correlated with folic acid, cobalamin andand higher diastolic blood “pressure (0.18m

: : . Hg/kg/m2, 95% CI 0.13-0.0.0 24, p<0.01). For
riboflamine (p<0.001). Inflammation appeared t%e?chgkg increz:se in Body Mass Ir?dex p)rior o

be an independent prognostic index of Iotéregnancy there was an associated 6% to 9%

vitamin B6. However, the high Body Mass Inde . :
prior to pregnancy appearegd o b()a/ a significa tlgher rate for gestatl(_)nal hypertension and pre-
risk factor for low vitamin B levels and increase(%ﬂdampsm' However, it appeared that the Body

cell inflammation. In addition, lower vitamin B ass Index prior to pregnancy determines the

. level, but not the change in blood pressure during
levels contributed to the adverse effects O;fregnancy, as well as a relationship to pre-

www.internationaljournalofcaringsciences.org
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eclampsia and pregnancy hypertensiorfitom 4% to 4.2% among women aged 25-43 and
regardless of weight gain during pregnancy. 35-49, respectively. Body weight below the
Castillo et al (2016) investigated the correlatiorq(r)étrg?rln rr?gvggo\rl:\as.saﬁzsigg\l/arign\gtlgl] t;[gs k;:/rg: r?tf
of maternal Body Mass Index prior to pregnanc% : . dy Weignt.
verweight women were at increased risk of low

and the increase of body weight durin eonatal body weight, while obese women were
pregnancy with the duration of breast-feeding . ay gnt, .
ﬁt higher risk of low neonatal body weight,

the age of 3 months. In this prospective coho . . .
iscarriage, ectopic pregnancy and stillborn. In

study the sample consisted of 4,231 childrellir,1 )
foIIO\Bflved from bFi)rth, at 3, 12, 24 and 48 month conclusion, the study showed that as the Body

post-partum. The mother's Body Mass Indei\/lass Index was reduced before pregnancy, the

prior to pregnancy was categorized according rre\;aler:)ciIa(t)tli‘or?v\(,avr;\éelgi;nhcti gt;g;e V;iorr?i?ir(l:arl:':l a
the World Health Organization classification an g€ pop 9 sig Y-

recommendations of the Institute of Medicine he abnormal BOdY Masg Inde_x prior 1o
2009. The Cox Proportional Risk model wadregnancy was associated with the increased risk

used to assess whether the Body Mass Ir]d(gj(adverse effects of pregnancy, in particular fat-

prior to pregnancy and the increase in bod nd-fat-t:jearm% women  prior kto fp(;egn]angy,
weight during pregnancy were associated wit pgea_re bl toﬁ e at fgreater rsk-of developing
breast-feeding. According to the results, therg aesirabie ects of pregnancy.

was an increased chance of weaning infankdilden et al. (2016) analyzed the effects of
early, i.e. before the age of 3 months, comparexerweight and obesity on fetal macrosomia in
to infants from mothers with normal bodywomen treated for pregnancy diabetes. This
weight. cohort study involved 13,057 women diagnosed

gvith pregnancy diabetes. The survey was

pregnancy increases the risk of various adverggcﬂggf;e\?vi;u iwsgjn Iar;iéhli(?;(ml%e;l? n/?rl]szted of
effects in pregnancy. Under this light, Pan et age ression anal sisy was used_to detegr]miné the
(1016) carried out an investigation to provid 9 y

basic data on the nutritional status of mothefr%alternal effects on fetal development.

Excessive body weight of the mother befor

prior to pregnancy in order to assess wheth verweight and obesity had the same effect on

maternal body mass index with adverse effec
during pregnancy. In this mass prospectiv
population survey, the sample consisted

536,098 pregnant women whose data we

ée risk of Cesarean section and fetal

macrosomy, but the effect of the mother’'s Body
ass Index on the risk of pre-eclampsia was less

g/onounced in women with gestational diabetes.
[

derived from the National Free Preconceptio -;)tr,gfgswﬁggogalingeé;veeégr}tisindo?e?:tzggpea;n
Health Examination Project in China. The

1 0 - -

measurements included the primary effects gpctlon .(OR 1.26, 95% Cl 1.16-1.37), pre

. : . eclampsia (OR 2.03, 95% CI 1.71-2.41) and

pregnancy, such as early birth, low birth We'ghtolder estational age (OR 2.2.2 595% Cl 2.06-
abortion and stillbirth. In addition, single- 9 ge ( e 0 :

factorial and  multi-factorial regressionz'rég)' (I)? o?/cjeorlwgin’h:hv?/oﬂwsé(n V\Yv?;ostljrtmlgrst;iotg;
accounting analyzes were performed to asse% P 9 9

S .
the relationship between the Body Mass Inde labetes, cesarean section (OR 1.34, 1.33-1.36),
. re-eclampsia (OR 1.76, 95% CI 1.72-1.81) and
prior to pregnancy and the effects on pregnanc older gestational age (OR 1.76, 95% Cl 1.74-

It appeared from the results that between 20 79) 9 9 U '
and 2012 the average Body Mass Index " ="
decreased from 21.31 to 21.16, when thRyckman et al. (2016) evaluated the difference in
prevalence of overweight/obese pregnant womemmino acid and fatty acid binders during
increased from 10.40% to 14.4%. A stratifiegpregnancy in women with and without obesity.
analysis of the age variable showed that tHe addition, interactions between bio-indicators
prevalence of overweight/obese womeRnd obesity with maternal and fetal metabolic
increased from 13.52% to 17.2% aged 21-24 amdeasurements were analyzed. Overall, the survey
from 10.72% to 13.71% in the age group 25-34ncluded 39 women (n=15, intervention team and
The prevalence of overweight also increaseda=24, control team) who received a 15-20 week
from 9.84% to 10.75% (25-34 years old) andollow-ups at the University of lowa Hospital.
from 17.10% to 19.20% (35-49 years old)The results showed that there were significant
Obesity increased from 2.17% to 2.42% andhanges in the metabolites of amino acids and

www.internationaljournalofcaringsciences.org
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carnitine between the second and third trimestesggynificant consequences for the outcome of
of pregnancy (p<0.002). In addition, severgbregnancy (National Institute for Health and

metabolites were marginally associated witlExcellence, 2017). However, several obese
body weight of birth, maternal glucose andvomen are unaware of the health risks associated
maternal body weight. with obesity during pregnancy, and thus, may not

Knowledge of pregnant women on strategies to consider a change in lifestyle during pregnancy.

prevent obesity in pregnancy As most studies have suggested, both pre-
conception and during pregnancy, obese women

Maternal obesity is  accompanied by eed frequent glucose testing, hypertension and
complications to the mother and fetus, botﬁ' q . 9 . g, hyp -
re-eclampsia checking. In  addition,

during and after pregnancy. The risk seems f%)gmplications due to obesity, needs to be

increase with obesity. Leptin has been Cons'der'églddressed early, preferably before conception per

to play a role in the development of obesity- .
related complications. Along these lines, Garlhafi® (Bautista-Gastano et al., 2013).

et al. (2016) carried out an investigation to asse$hus, according to our analysis, obese women
whether maternal serum leptin levels arare at higher risk for gestational diabetes,
associated with different degrees of matern&lypertension and pre-eclampsia. In addition,
obesity and weight gain during pregnancy. Thithere are metabolic complications due to obesity,
prospective study involved women who were invhich was significantly associated with
obesity classes and divided into 3 groupsnetabolic syndrome, including pre-gestational
depending on the increase in body weight duringnd gestational diabetes and hypertension prior
pregnancy (n=304). Maternal plasma of leptito pregnancy.Maternal obesity increases the risk
was measured at weeks 15 and 29 of gestatiaf, epidural and postpartum hemorrhage. The
and 10 weeks after parturition. The increase wame conclusion was reached by Mamun et al.
body weight during pregnancy was calculated of2011), who further found that women who
the basis of the mother's body weight at the weegjained weight during pregnancy had higher birth
of birth minus body weight before pregnancyweight, higher placental weight, and longer
The mean value of maternal leptin concentratiortgospitalization.ln addition, studies have shown
was significantly higher in those with greatethat obese women also had oligohydramnios
obesity compared to women who were of normahore often, polydramnios, tearing while BMI
weight. The mean value of the concentrations diefore pregnancy was negatively correlated with
leptin was also significantly higher in overweighfolic acid, cobalamine and riboflavin levels
compared to obese pregnant women. In additio(Bjorke-Monsen, 2016).

there was no significant difference between th
median values of leptin levels, as well as n
significant interaction between Body Mass Inde
and an increase in body weight durin
pregnancy. Thus, the levels of leptin during an
after prégnancy were associated with the obesi proximately a 3% higher chance of depression.
category (in which pregnant women were- |

e ) rthermore, in the study of Pan et al. (2016),
clq33|f|eQ), but not the actual degree of We'gﬂgverweight women had a);] increased risk(of I0\2v
gain during pregnancy.

neonatal body weight, while obese women had a
Discussion higher risk of low neonatal body weight,

_ miscarriage, ectopic pregnancy and stillbirth.
The prevalence of obesity among women of

childbearing potential has increased dramaticalfgtudy limitations include the small number of
over the past two decades, with one in fivdtudies included for final analysis. A further
women in Britain being obese prenata“)}imitation was the sole inclusion of English
(Heslehurst et al., 2010). So obesity in pregnanéxablications, which precludes the generality of
is one of the most provocative obstetricai® results as there seems to be more references
problems and is linked to negative outcomes 9 Pe found in Chinese or Spanish literature, not
pregnancy, for both the mother and the chilyet translated in English.

alike (Norman & Reynolds, 2011; Reynolds etonclusions : This review indicated there is an

behavior of a woman during pregnancy have

I@Iolyneaux et al. (2016) found that obese women
Bad significantly higher chances of depression
)éuring pregnancy than pregnant women of
ormal body weight, as each unit of increase in
MI before pregnancy was associated with

www.internationaljournalofcaringsciences.org
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programs to women especially those of child€astillo, H., Santos, I.S., Matijasevich,. A. (20..16)

bearing age in order to prevent detrimental Maternal pre-pregnancy BMI, gestational weight

effects on the long-term health of the mother and ?:?m' ﬁnl\? tbtr_eas;‘;)eig'lngfé‘éoloea” Journal - of

the infant alike. Moreover, social factors shoulg: inical ivutrition /79.251-435.

be taken into account, such as tobacco afdiaanc. P.M. Farell, K. Thomas, A. (2009)

alcohol use, even small quantities as these are Perinatal risk factors for childhood obesity and
. ' metabolic dysregulation.Am J Clin Nutr

never ‘innocent’. Moreover, the mental health 90(5):1303_12 g

status of the pre- and pregnant women should B@nters for Disease Control and Prevention (2020).

safeguarded as there are a number of adversepefining Overweight and Obesity. Definitions for

events associated with poor outcomes for both Adults: http://www.cdc.gov/obesity/adult/
the mother and child. defining.html Last accessed on October 10, 2020.
Di, B.A., D'Anna, R., Cannata, M.L., Giordano, D.,
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