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Abstract
Objectives: To compile the developmental and birth outcomes in obese women

Methods: A thorough search of pertinent databases was done in order to find studies that satisfied the
requirements for inclusion. A thorough search of PubMed, Web of Science, SCOPUS, and Science Direct was
conducted to find pertinent literature.

Results: Ten studies, including a total of 763,265 obese women were included in our data. Nine studies
considered a BMI 230 kg/m2 as obesity, while only one study used 25 kg/m2 as a cut-off point for obesity.
Four studies reported that maternal obesity was a significant and modifiable risk factor for stillbirth incidence.
Maternal obesity has also been associated with an increased risk of macrosomia, lower APGAR scores at one
minute, lower APGAR scores at five minutes, increased rates of newborn critical care unit admissions, and birth
defects.

Conclusion: The development of birth outcomes appears to be significantly influenced by maternal fat. To infer
which maternal exposure has a greater effect on the development of childhood obesity is currently impossible
due to a lack of evidence. Effective public and personal health programs that maximize gestational weight gain
and minimize prepregnancy weight are desperately needed.
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Introduction

With 13% of adults worldwide believed to be obese, obesity is a global public health concern that has tripled
in frequency since 1975. Likewise, there has been a significant increase in the prevalence of overweight and
obesity among children and teenagers; 50 million girls and 74 million boys between the ages of 5 and 19 are
thought to be obese globally [1].
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Complex exposures with behavioral, psychological, and biological roots
interact to cause obesity [2, 3]. Two aspects contribute to the pathophysiology
of obesity: the first is a continuous positive energy balance that arises when
energy intake surpasses energy expenditure; the second is a major obstacle to
treating obesity and involves raising the body weight's "set point" [4]. Due to
increased calorie intake, diet has a significant impact on the development of
obesity. However, there are other environmental factors that also increase the
risk of obesity, such as sedentary lifestyles, exposure to the environment, and
developmental factors like genetic and epigenetic factors [4].

While there is insufficient evidence on the combined impacts of these
exposures at various points in time [5, 6], there have been several studies
looking into the relationship between maternal obesity and childhood obesity.
Most of these studies have focused on the impact of maternal overweight
and/or obesity at individual time points, such as pre-pregnancy [7], during
pregnancy [8], post-natal [9], and during childhood [10].

The primary aim of this systematic review was to synthesize existing literature,
identify knowledge gaps, and provide insights for future research and clinical
practice. The findings of the literature were compiled to throw light on the
developmental and birth outcomes in obese women.

Methods

For the purposes of this systematic review, we complied with the guidelines
provided in the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) [11]. A database search was conducted electronically to
locate English-language research using PubMed, Web of Science, SCOPUS, and
Science Direct. Relevant keywords were included in the search strategy for
these situations; “Maternal obesity,” “Prepregnancy obesity,” “Fetal outcomes,”
and “Birth outcomes.” To evaluate the quality of the included research, the
writers independently examined the search results, selected relevant papers,
gathered information, and applied the appropriate evaluation techniques.

Eligibility Criteria:

Inclusion Criteria:

1. Studies reported the birth outcomes among obese women.
2. Studies conducted between 2022-2024.
3. Studies published in the English language.

4. Randomized controlled trials, cohort studies, case-control studies,
and cross-sectional studies.

Exclusion Criteria

1. Studies not published in English.

2. Review articles, case reports, letters to the editors, commentaries,
and case series.

3. Studies with insufficient data or unclear methodology.

4. Studies with overlapping data or duplicate publications.

Data Extraction

To ensure accuracy, Rayyan (QCRI) was utilized to check the search results
[12]. The relevance of the titles and abstracts that the search turned up
was assessed using the inclusion and exclusion criteria. The study team
gave careful consideration to the papers that met the inclusion conditions.
Disagreements were resolved by consensus. Using a predetermined data
extraction form, key study data, such as titles, authors, publication year,
study location, gender distribution, age, obesity cut-off point, BMI, and birth
outcomes were documented. To evaluate the possibility of bias, an impartial
assessment instrument was created.

Data Synthesis Strategy

In order to provide a qualitative evaluation, summaries of the research findings
and elements were prepared using data from relevant studies. Once the data
collection for the systematic review was completed, the optimal approach to
utilizing the included studies' data was determined.

Risk of Bias Assessment

The quality of the study was evaluated using the critical assessment criteria for
studies reporting prevalence data, as outlined by the Joanna Briggs Institute
(JBI) [13]. There were nine questions on this tool. A good response received a
score of one, while a negative, unclear, or irrelevant response received a score
of zero. The scores below 4, between 5 and 7, and above 8 will be classified
as low quality, moderate quality, and high quality, accordingly. Researchers
separately assessed the studies' quality, and disagreements were resolved
through dialogue.
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Results
Systematic search outcomes

After 596 duplicates were removed, a total of 1222 study papers were found
through a systematic search. After 626 studies had their titles and abstracts
evaluated, 511 papers were discarded. Merely 6 articles were not located out
of the 115 reports that were required to be retrieved. 109 articles passed the
screening process for full-text evaluation; 75 were rejected due to incorrect
study results, 22 due to incorrect population type, and 2 articles were editor's
letters. Ten research publications in this systematic review satisfied the
requirements for eligibility. An overview of the procedure used to choose the
research is illustrated in (Figure 1).

Sociodemographic features of the comprised studies

The research publications' sociodemographic information is displayed in
(Table 1). Ten studies, including a total of 763,265 obese women were included
in our data. Five studies were retrospective cohorts [17, 19, 20, 21, 23], three
were prospective cohorts [15, 18, 22], and two were cross-sectional studies
[14, 16]. Four studies were conducted in the USA [16, 17, 20, 21], two in Saudi
Arabia [10, 22], one in Japan [15], one in Austria [18], one was multicentered
[19], and one in Australia [23].

Clinical outcomes (Table 2)

Nine studies considered a BMI 230 kg/m2 as obesity, while only one study used
25 kg/m2 as a cut-off point for obesity [16]. Four studies reported that maternal
obesity was a significant and modifiable risk factor for stillbirth incidence [15,

Identification of studies via databases and registers

16, 17, 19, 23]. Maternal obesity has also been associated with an increased
risk of macrosomia [14, 21, 22], lower APGAR scores at one minute [14, 20],
lower APGAR scores at five minutes [19, 20], increased rates of newborn critical
care unit admissions [14, 20], and birth defects [23].

Discussion

This comprehensive review demonstrated that maternal obesity was a
significant and modifiable risk factor for stillbirth incidence in four reports [15,
16, 17, 19, 23], this was consistent with the findings of a review conducted
by Lassi & Bhutta [24]. The underlying mechanism of the reported correlation
between stillbirth and obesity is currently unknown and is probably complex.
Gestational diabetes mellitus and gestational hypertensive disorders are
risk factors for stillbirth that are more common in obese women. Increased
apneic hypoxic episodes among obese women may play a significant impact,
according to some researchers [25].

Changes in maternal metabolism [26] and the pro-inflammatory state linked to
obesity have been proposed as potential contributory factors [27]. Elevations
of the mother's body mass index during the first trimester of pregnancy
are positively correlated with the levels of C-peptide, a byproduct of insulin
synthesis, and the amount of glucose in the cord blood after birth [28]. Fetal
hyperglycemia and hyperinsulinemia are significant risk factors for fetal
hypoxia, according to research conducted in both humans and animals [29].
Additionally, obese women had higher rates of chorioamnionitis and cord
problems [30, 31], which could be harmful to the developing fetus. There is,
however, a dearth of information regarding the possible reasons behind obese
women's higher risk of stillbirth.

We also found that maternal obesity has also been associated with an increased
risk of macrosomia [14, 21, 22], lower APGAR scores at one minute [14, 20],
lower APGAR scores at five minutes [19, 20], increased rates of newborn critical
care unit admissions [14, 20], and birth defects [23]. Gaudet et al. reported that
fetal overgrowth is linked to maternal obesity. If the baby is huge for gestational
age (290th percentile), there is an increased chance of having an overly large
birth [32]. A complex physiological process, fetal growth is controlled by a
combination of fetal and maternal factors, such as environment and genes.
It is probable that maternal obesity causes macrosomia through mechanisms
such as elevated insulin resistance, which raises fetal glucose and insulin levels
(even in non-diabetic women) [33].

Evidence supporting the efficacy of therapies aimed at achieving ideal pre-
pregnancy weight is desperately needed. This review demonstrates that
encouraging daily, persistent improvements in diet and exercise with the
backing of a support network leads to increased physical activity and weight
loss.

A multimodal strategy is needed to avoid children obesity, and more
prospective research is required to identify the maternal exposure that may be
a higher predictor of childhood obesity. The results of this systematic review are
consistent with earlier reviews and observational research, as was previously
said, and they demonstrate a strong correlation between each exposure and
the emergence of juvenile obesity. The review's overall findings indicate a high
correlation between maternal weight status and exposure. We have not yet
shown whether mother obesity throughout childhood is a stronger predictor
of childhood obesity, despite the fact that prior research has demonstrated
that maternal obesity before pregnancy is a stronger predictor of childhood
obesity [34, 35], relative to other exposures. Public health policies should focus
on obesity prevention and intervention during the pre-conception stage and
for future pregnancies in order to affect a change in the intergenerational
obesity that is observed worldwide [34, 36]. They should also customize public
health messages for all women of childbearing age, emphasizing the value of
maintaining a healthy body weight and diet throughout life.

Strengths and limitations

An expert librarian provided support in developing the thorough search

Table 1. The sociodemographic attributes of the participating populations.
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Figure 1. Study decision is summed up in a PRISMA diagram.
Study Study design

AlAnnaz et al., 2024 [14] Cross-sectional
Shinohara et al., 2023 [15]

Dongarwar et al., 2024 [16]

Prospective cohort
Cross-sectional

Ramiji et al., 2024 [17]
Monod et al., 2024 [18]

Akselsson et al., 2023 [19]

Addicott et al., 2024 [20]
Aguree et al., 2023 [21]
Fayed et al., 2022 [22]
Neal et al., 2022 [23]

Retrospective cohort
Prospective cohort

Retrospective cohort
Retrospective cohort
Retrospective cohort
Prospective cohort

Retrospective cohort

City Participants Mean age
Saudi Arabia 341 30.5+5.24
Japan 2390 31.2+5.0
USA 5,632,75 NM

USA 1,28,325 31+5.8
Austria 103 32.1+6.1
Multi-centered 6545 NM

USA 472 27

USA 29901 NM

Saudi Arabia 2447 29.7+59
Australia 2466 323+5.1
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Table 2. Clinical features and results of the included research.

Study ID Obesity cut-off | BMI (kg/m2)  Main outcomes JBI
(kg/m2)

AlAnnaz et al., 2024 [14] >30 35.7+3.7 Maternal obesity has also been associated with adverse fetal outcomes, such as High
increased risk of macrosomia, lower APGAR scores at one minute, and increased
rates of newborn critical care unit admissions.

Shinohara et al., 2023 [15] 230 NM In the Japanese population, a higher maternal BMI was linked to a higher incidence 'Moderate
of stillbirth.

Dongarwar et al., 2024 [16] | 225 NM Public health initiatives raising awareness of the detrimental effects of obesity on  High
pregnancy and birth outcomes are necessary because obesity is an avoidable risk
factor for stillbirth.

Ramiji et al., 2024 [17] >30 NM There is a higher chance of stillbirth when maternal obesity is present, both by itself Moderate
and in combination with other risk factors.

Monod et al., 2024 [18] >30 35+5.1 Fetal overgrowth was more common in mothers who were overweight or obese but  Moderate
did not have gestational diabetes.

Akselsson et al., 2023 [19] =30 NM Compared to women of normal weight, obese or severely obese women were ata | Moderate
higher risk for nearly every pregnancy outcome, including Apgar score <7 at 5 min,
stillbirth, transfer to neonatal care, and instrumental delivery.

Addicott et al., 2024 [20] =30 NM Trend analysis showed that poorer 1- and 5-minute Apgar scores, admission to the |Moderate
neonatal critical care unit, and progressively preterm birth were all substantially
correlated with greater preconception BMI.

Aguree et al., 2023 [21] >30 NM Regardless of the presence of maternal diabetes, the risk of both macrosomia Moderate
and LGA rises with maternal prepregnancy BMI. Women who have diabetes and
are morbidly obese (BMI of 240 kg/m2) are especially at high risk of giving birth to
infants with macrosomia and LGA.

Fayed et al., 2022 [22] 230 NM Infants born to fat mothers were less likely to have low birth weight and more likely \Moderate
to have macrosomia.

Neal et al., 2022 [23] >30 NM Obesity and higher class of women were associated with greater rates of stillbirth | Moderate

and birth abnormalities.

*NM=Not-mentioned

plan. This review was carried out in compliance with the PRISMA Statement's
guidelines. The utilization of studies using observational cohort designs, which
the National Health and Medical Research Council classified as level 2 and 3
evidence [37], is another strength of our analysis. Furthermore, because cohort
studies can show a causal relationship between exposures and outcomes, they
may yield the most compelling scientific evidence. Cohort studies also have the
ability to look at several exposures at once [38].

The different outcome and effect measures employed in the ten studies
made it difficult to evaluate the findings, which was another weakness of this
systematic review. With respect to the exposures, the majority of the research
employed international cut-offs for overweight and obesity, however, this
systematic review also included studies looking at maternal obesity and did
not establish a standard for BMI thresholds. Although BMI is a commonly used
measure of obesity, it has inherent limitations when applied to an individual
level. Specifically, it may exaggerate adiposity and fail to discriminate between
muscle and fat mass. Another restriction that limits comparison between
research is the diversity in the various body composition metrics reported for
the cohorts of children involved in the chosen studies.

Conclusion

The development of birth outcomes appears to be significantly influenced
by maternal fat. To infer which maternal exposure has a greater effect on
the development of childhood obesity is currently impossible due to a lack
of evidence. Effective public and personal health programs that maximize
gestational weight gain and minimize prepregnancy weight are desperately
needed.

References

1. Collaboration NR. NCD Risk Factor Collaboration Worldwide trends in
body-mass index, underweight, overweight, and obesity from 1975 to
2016: A pooled analysis of 2416 population-based measurement studies
in 128.9 million children, adolescents, and adults. Lancet. 2017;390:2627-
42,

2. Hruby, A, Hu, F.B. The Epidemiology of Obesity: A Big Picture.
PharmacoEconomics 2015, 33, 673-689.

3. Wahlqvist, M.L; Krawetz, S.A.; Rizzo, N.S.; Dominguez-Bello, M.G,;
Szymanski, L.M.; Barkin, S.; Yatkine, A.; Waterland, R.A.; Mennella, J.A;
Desai, M.; et al. Early-life influences on obesity: From preconception to
adolescence. Ann. N. Y. Acad. Sci. 2015, 1347, 1-28.

4. Loos, RJ.F,; Yeo, G.S.H. The genetics of obesity: From discovery to biology.
Nat. Rev. Genet. 2022, 23, 120-133.

11.

Leonard, S.A.; Rasmussen, K.M.; King, J.C.; Abrams, B. Trajectories of
maternal weight from before pregnancy through postpartum and
associations with childhood obesity. Am. J. Clin. Nutr. 2017, 106, 1295-
1301.

Kaar, J.L.; Crume, T.; Brinton, J.T.; Bischoff, K,J.; McDuffie, R.; Dabelea, D.
Maternal obesity, gestational weight gain, and offspring adiposity: The
exploring perinatal outcomes among children study. J. Pediatr. 2014, 165,
509-515.

Yu, Z.; Han, S.; Zhu, J.; Sun, X,; Ji, C.; Guo, X. Pre-pregnancy body mass
index in relation to infant birth weight and offspring overweight/obesity: A
systematic review and meta-analysis. PLoS ONE 2013, 8, e61627

Lau, E.Y.; Junxiu, L.; Archer, E.; McDonald, S.M.; Jihong, L. Maternal Weight
Gain in Pregnancy and Risk of Obesity among Offspring: A Systematic
Review. J. Obes. 2014, 2014, 524939.

Téllez-Rojo, M.M.; Trejo-Valdivia, B.; Roberts, E.; Mufioz-Rocha, T.V.;
Bautista-Arredondo, L.F.; Peterson, K.E.; Cantoral, A. Influence of post-
partum BMI change on childhood obesity and energy intake. PLoS ONE
2019, 14, e0224830.

. Ziauddeen, N.; Huang, J.Y.; Taylor, E.; Roderick, P.J.; Godfrey, K.M.; Alwan,

N.A. Interpregnancy weight gain and childhood obesity: Analysis of a UK
population-based cohort. Int. J. Obes. 2022, 46, 211-219.

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD,
Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou R. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews.
International journal of surgery. 2021 Apr 1;88:105906.

. Ouzzani M, Hammady H, Fedorowicz Z, ElImagarmid A. Rayyan—a web and

mobile app for systematic reviews. Systematic reviews. 2016 Dec;5:1-0.

. Munn Z, Aromataris E, Tufanaru C, Stern C, Porritt K, Farrow J, Lockwood

C, Stephenson M, Moola S, Lizarondo L, McArthur A. The development of
software to support multiple systematic review types: the Joanna Briggs
Institute System for the Unified Management, Assessment and Review
of Information (JBI SUMARI). JBI evidence implementation. 2019 Mar
1;17(1):36-43.

. AlAnnaz WA, Gouda AD, Abou El-Soud FA, Alanazi MR. Obesity Prevalence

and Its Impact on Maternal and Neonatal Outcomes among Pregnant
Women: A Retrospective Cross-Sectional Study Design. Nursing Reports.
2024 May 17;14(2):1236-50.

. Shinohara S, Shinohara R, Kojima R, Horiuchi S, Otawa S, Kushima M,

Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. Vol. 19, n° 5 (2024)

518



EFFECTS OF MATERNAL OBESITY ON QUALITY OF LIFE, FETAL DEVELOPMENT AND BIRTH OUTCOMES: A SYSTEMATIC REVIEW

20.

21.

22.

23.

24,

25.

26.

Miyake K, Yui H, Ooka T, Akiyama Y, Yokomichi H. Obesity as a potential
risk factor for stillbirth: The Japan Environment and Children’s Study.
Preventive Medicine Reports. 2023 Oct 1;35:102391.

. Dongarwar D, Ajewole V, Spooner KK, Tran V, Adebusuyi T, Onyenaka C,

Bakare O, Emeh C, Baines K, Boua D, Mossi Y. Racial and Ethnic Disparities
in Stillbirth among Pregnant Women with Obesity. American journal of
perinatology. 2024 May;41(S 01):e2138-44.

. Ramji N, Corsi DJ, Gad M, Dimanlig-Cruz S, Miao Q, Guo Y, Rybak N, White

RR, Wen SW, Walker MC, Gaudet LM. The impact of isolated obesity
compared with obesity and other risk factors on risk of stillbirth: a
retrospective cohort study. CMAJ. 2024 Mar 4;196(8):E250-9.

. Monod C, Kotzaeridi G, Linder T, Yerlikaya-Schatten G, Wegener S,

Mosimann B, Henrich W, Tura A, Gobl CS. Maternal overweight and obesity
and its association with metabolic changes and fetal overgrowth in the
absence of gestational diabetes mellitus: A prospective cohort study. Acta
Obstetricia et Gynecologica Scandinavica. 2024 Feb;103(2):257-65.

. Akselsson A, Rossen J, Storck-Lindholm E, Radestad I. Prolonged pregnancy

and stillbirth among women with overweight or obesity-a population-
based study in Sweden including 64,632 women. BMC Pregnancy and
Childbirth. 2023 Jan 12;23(1):21.

Addicott K, Nudelman M, Putty K, Prasher P, Preston D, Yoost JL, DeFruscio
A, Bartlett D, Cavender C, Carter M, Datz H. Adverse perinatal outcomes
associated with increasing maternal obesity. American Journal of
Perinatology. 2024 Jul;41(09):1275-81.

Aguree S, Zhang X, Reddy MB. Combined Effect of Maternal Obesity
and Diabetes on Excessive Fetal Growth: Pregnancy Risk Assessment
Monitoring System (PRAMS), United States, 2012-2015. AJPM focus. 2023
Jun 1;2(2):100071.

Fayed A, Wahabi HA, Esmaeil S, Elkouny R, Elmorshedy H, Bakhsh H.
Independent effect of gestational weight gain and prepregnancy obesity
on pregnancy outcomes among Saudi women: A sub-cohort analysis
from Riyadh mother and baby cohort study (RAHMA). PLoS One. 2022 Jan
11;17(1):e0262437.

Neal K, Ullah S, Glastras SJ. Obesity class impacts adverse maternal and
neonatal outcomes independent of diabetes. Frontiers in Endocrinology.
2022 Mar 24;13:832678.

Lassi ZS, Bhutta ZA. Risk factors and interventions related to maternal and
pre-pregnancy obesity, pre-diabetes and diabetes for maternal, fetal and
neonatal outcomes: A systematic review. Expert Review of Obstetrics &
Gynecology. 2013 Nov 1;8(6):639-60.

Coletta J, Simpson LL. Maternal medical disease and stillbirth. Clin Obstet
Gynecol 2010;53:607-16.

Catalano PM, Mcintyre HD, Cruickshank JK, McCance DR, Dyer AR, Metzger

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

BE, et al. The hyperglycemia and adverse pregnancy outcome study:
associations of GDM and obesity with pregnancy outcomes. Diabetes
Care. 2012;35(4):780-6.

Woolner AM, Bhattacharya S. Obesity and stillbirth. Best practice &
research Clinical obstetrics & gynaecology. 2015;29(3):415-26.

Hyperglycaemia and Adverse Pregnancy Outcome (HAPO) Study:
associations with maternal body mass index. BJOG: an international
journal of obstetrics and gynaecology. 2010;117(5):575-84.

Teramo KA, Widness JA. Increased fetal plasma and amniotic fluid
erythropoietin  concentrations: markers of intrauterine hypoxia.
Neonatology. 2009;95(2):105-16.

Bodnar LM, Parks WT, Perkins K, Pugh SJ, Platt RW, Feghali M, et al.
Maternal prepregnancy obesity and cause-specific stillbirth. The American
journal of clinical nutrition. 2015;102(4):858-64.

Harrison MS, Thorsten VR, Dudley DJ, Parker CB, Koch MA, Hogue CJR, et
al. Stillbirth, Inflammatory Markers, and Obesity: Results from the Stillbirth
Collaborative Research Network. American journal of perinatology.
2018;35(11):1071-8.

Gaudet L, Ferraro ZM, Wen SW, Walker M. Maternal obesity and occurrence
of fetal macrosomia: a systematic review and meta-analysis. BioMed
research international. 2014;2014(1):640291.

Ahlsson F, Diderholm B, Jonsson B, Nordén-Lindberg S, Olsson R, Ewald U,
Forslund A, Stridsberg M, Gustafsson J. Insulin resistance, a link between
maternal overweight and fetal macrosomia in nondiabetic pregnancies.
Hormone research in paediatrics. 2010 May 1;74(4):267-74.

Heslehurst, N.; Vieira, R.; Akhter, Z.; Bailey, H.; Slack, E.; Ngongalah, L.;
Pemu, A.; Rankin, J. The association between maternal body mass index
and child obesity: A systematic review and meta-analysis. PLoS Med. 2019,
16, 1002817.

Leonard, S.A.; Rasmussen, K.M.; King, J.C.; Abrams, B. Trajectories of
maternal weight from before pregnancy through postpartum and
associations with childhood obesity. Am. J. Clin. Nutr. 2017, 106, 1295-
1301.

Zylke, .W.; Bauchner, H. The Unrelenting Challenge of Obesity. JAMA 2016,
315, 2277-2278.

National Health and Medical Research Council. NHMRC Levels of Evidence
and Grades for Recommendations for Developers of Guidelines. 2009.
Available online: https://www.nhmrc.gov.au/sites/default/files/images/
NHMRC%20Levels%20and%20Grades%20(2009).pdf (accessed on 3 July
2024).

Song, J.W.; Chung, K.C. Observational studies: Cohort and case-control
studies. Plast. Reconstr. Surg. 2010, 126, 2234-2242.

Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. Vol. 19, n° 5 (2024)

519



