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ABSTRACT

Objective: to estimate the factors that are related to gestational weight gain above the recommended level. Method: the search
was carried out in May 2021 in the following databases: LILACS, PubMed and COCHRANE, with the descriptors: “Pregnant women”;
“Gestational weight gain”; “Pregnancy”; “Gestation”; “Risk Factors”; “Socioeconomic Factors”. The study protocol was registered
at PROSPERO under number CRD42021258655. The selection of articles was carried out with a focus on the guiding question
“Which factors are associated with gestational weight gain above the recommended?”. Selected articles were analyzed using the “|BI
Critical Appraisal Checklist” and “Grading of Recommendations Assessment, Development and Evaluation” systems. Results: 15
articles were selected. The most prevalent factors were: pre-pregnancy weight, tobacco use, parity and family income. Conclusion:

estimating these factors contributes to obtaining a better gestational period, childbirth and postpartum period.

DESCRIPTORS: Pregnancy; Pregnant woman; Gestational weight gain; Risk factors.
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RESUMO

Objetivo: estimar os fatores que estio relacionados ao ganho de peso gestacional acima do recomendado. Método: a busca
foi realizada em maio de 2021 nas bases de dados: LILACS, PubMed e COCHRANE, com os descritores: “Pregnant women”;
“Gestational weight gain”; “Pregnancy”; “Gestation”; “Risk Factors”; “Socioeconomic Factors”. O protocolo do estudo foi registrado na
PROSPERO sob o n® CRD42021258655. A selegdo dos artigos foi realizada com foco na pergunta norteadora “Quais fatores estdo
associados ao ganho de peso gestacional acima do recomendado?”. Artigos selecionados foram analisados pelos sistemas “|Bl Critical
Appraisal Checklist” e Grading of Recommendations Assessment, Development and Evaluation. Resultados: foram selecionados
15 artigos. Os fatores mais prevalentes, foram: peso pré-gestacional, uso de tabaco, paridade e renda familiar. Conclusao: estimar

esses fatores contribui para a obtengdo de um melhor periodo gestacional, parto e periodo pds-parto.

DESCRITORES: Gravidez; Gestantes; Ganho de peso na gestacgdo; Fatores de risco.

RESUMEN

Objetivo: estimar los factores que se relacionan con el aumento de peso gestacional por encima del nivel recomendado. Método:
la busqueda se realizé en mayo de 2021 en las siguientes bases de datos: LILACS, PubMed y COCHRANE, con los descriptores:
“Mujeres embarazadas”; “Aumento de peso gestacional”; "El embarazo"; "Gestacion"; "Factores de riesgo"; "Factores socioecondmicos".
El protocolo del estudio fue registrado en PROSPERO con el nimero CRD42021258655. La seleccion de articulos se realizdé con
un enfoque en la pregunta orientadora “;Qué factores se asocian con un aumento de peso gestacional superior al recomendado?”.
Los articulos seleccionados se analizaron mediante los sistemas “|BI Critical Appraisal Checklist” y “Grading of Recomendaciones
Assessment, Development and Evaluation”. Resultados: se seleccionaron 15 articulos. Los factores mas prevalentes fueron: peso
previo al embarazo, tabaquismo, paridad e ingresos familiares Conclusién: estimar estos factores contribuye a obtener un mejor

periodo gestacional, parto y puerperio.

DESCRIPTORES: Embarazo; Mujeres embarazadas; Ganancia de peso gestacional; Factores de riesgo.

INTRODUCTION

Overweight, which includes overweight and obesity, is seen
as one of the current problems of the world population and is an
important focus of change by governmental and medical insti-
tutions due to the numerous complications caused in relation to
the appearance of diseases, mental health problems, prejudice,
and social issues. Overweight is a multifactorial and complex
disease that can be developed due to genetic or non-genetic
factors and their interactions. According to the latest National
Health Survey (IBGE)1 (PNS) 2019, 62.6% of women over the
age of 18 are overweight and 29.5% are obese.

During the gestational period the woman's body is undergoing
daily changes, weight gain is one of the main modifications re-
sulting from the pregnancy period. These changes are distributed
from conception, formation and development of the fetus, the
increase in maternal stocks of fat and nutrients, uterine expansion,
amniotic fluid, placental volume, growth of mammary glands,
retention of extracellular fluid and blood volume. These changes
are influenced by nutritional, sociodemographic, obstetric, and
behavioral factors.>?

Studies® have already identified that women who exceeded
the recommended gestational weight gain had a higher risk of
developing some comorbidities such as gestational diabetes,
hypertension, preeclampsia, and premature birth. Added to this,
one must take into account that such an outcome also affects
the baby, influencing perinatal mortality, prematurity, and even
compromised development, which can generate consequences
not only in child life but also in adult life. Therefore, it is essential

that pregnant women have adequate prenatal care and that the
team involved is aware of how important it is to maintain the
recommended weight gain throughout the gestational period,
following the guidelines of the Institute of Medicine (IOM)’,
as well as the elimination of several factors harmful to health.

Knowing the associated factors that have been found in recent
years by researchers makes it possible to guide health actions and
indicate possible changes in the lifestyle of women who choose
to become pregnant. Thus, through this systematic review, the
present study aims to estimate the factors that are related to
gestational weight gain above the recommended one that have
already been identified by the scientific literature and whether
there is a consensus.

METHOD

The search was performed in May 2021 in the Latin American
and Caribbean Health Sciences Literature (LILACS), Biomedi-
cal Literature from Medical Literature Analysis and Retrieval
System Online (PubMed) and COCHRANE databases. The
study protocol was registered in the International Prospective
Register of Systematic Reviews (PROSPERO)8 under number
CRD42021258655.

The search strategy used in the databases included terms
selected on the basis of Health Science Descriptors (DeCS) and
Medical Subject Headings (Mesh). The following combinations
were used: "Gestational weight gain"; "Weight Gain, Gestational";
"Pregnancy Weight Gain"; "Weight Gain, Pregnancy"; "Maternal
Weight Gain"; "Weight gain"; "Gain, Weight"; "Gains, Weight";
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"Weight Gains"; "Pregnant women"; "Pregnant Woman'"; "Woman,
Pregnant”; "Women, Pregnant"; "Pregnancy"; "Pregnancies";
"Gestation"; "Risk Factors"; "Factor, Risk'; "Factors, Risk"; "Risk

non "o non

Factor"; "Population at Risk"; "Risk, Population at"; "Populations
at Risk"; "Risk, Populations at"; "Socioeconomic Factors"; "Fac-
tors, Socioeconomic"; "Factor, Socioeconomic"; "Socioeconomic
Factor"; "Inequality"; "Inequalities", along with the Boolean ope-
rators OR and AND.

The Pico’ strategy (Patient, Intervention, Comparison, and
Outcomes) was part of this step in which the Patient was defined
as the pregnant women, the Intervention as the factors associated
with excess weight gain, and the Outcome as gestational weight
gain above recommended.

Inclusion criteria were: articles in English, Portuguese and/
or Spanish, published in the last six years, available in full (Free
full text), carried out in humans and with a cross-sectional study
design, cohorts, clinical trials and case-controls. Exclusion criteria
were theses, dissertations, book chapters, systematic or literature
review articles, and articles that did not address the objective of
interest. All articles found were exported from their databases
to the EndNote X9 bibliographic management program.

It was understood that the search period of the last six years
could be more appropriate due to the increase in weight gain by
women that has been occurring over the last few years, this can be
proven by comparing the results of the Pesquisa de Or¢amentos
Familiares (POF) 2002/2003, POF 2008/2009, PNS 2013 AND
PNS 2019, however it is highlighted the increase mainly from
PNS 2013, when it is observed that the proportion of women
with weight gain exceeds men.

The literature survey was carried out by two reviewers in-
dependently. Disagreements were resolved by consensus and, if
not possible, were resolved by discussion with a third reviewer.
Those studies that did not perform sample calculation, adjust
for possible confounding factors, and report a 95% confidence
interval were excluded.

After applying the previously developed inclusion and ex-
clusion criteria, the methodological quality of the studies was
assessed using the "JBI Critical Appraisal Checklist" of the Joanna
Briggs Institute (JBI)10, with a checklist for cross-sectional studies
(8 criteria) and cohort studies (10 criteria). In the assessment
each question can be answered by means of four options: "Yes
(Y), No (N), Unclear (U), Not Applicable (NA)" [i.e., yes (Y), no
(N), uncertain (I), and not applicable (NA)]. The risk of bias is
calculated based on the number of "Yes" selected, it should be
noted that the answer "Not Applicable" is not used in the cal-
culation. Up to 49% is considered a high risk of bias, from 50%
to 70% the risk is moderate, and above 70% there is a low risk.
Articles that answered the guiding question of this systematic
review, "What factors are associated with gestational weight
gain above the recommended one?" were included in the review.

Finally, the quality of evidence of the selected articles was
analyzed using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE)'"'?, which is a universal,
sensitive, and transparent system for grading the quality of evi-

dence and strength of recommendations. The quality of evidence
of each article can be classified as: high, moderate, low, or very
low, the initial classification being determined by the study design
and may change according to subsequent analyses. There are five
factors that can decrease the quality of evidence (risk of bias,
inconsistency, indirect evidence, imprecision, and publication
bias) and three factors that can increase it (large effect magnitu-
de, dose-response gradient, and residual confounding factors).

RESULTS

A total of 14,052 articles were found in the aforementioned
databases. After eliminating duplicate articles, reading titles and
abstracts, 114 articles were screened and 31 were analyzed in
their entirety. After the analysis of the articles included in the
review, their references were also read in order to find articles
that were possibly not found during the database search, but no
article was included in the review. Figure 1 shows the flowchart
with the steps of identification, selection, and inclusion of texts
for analysis according to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) protocol.”

Table 1 presents methodological characteristics and main
results of the 10 eligible articles. It is observed that cross-sec-
tional**"*"** and cohort'* designs were the ones performed in
the selected studies. The population sample ranged from 1892
to 2,364,793 pregnant women.*® Most of the selected studies
were produced in the USA*'¢!92° and Brazil.>*'”'* Among the
studies analyzed, the factor that was present in a greater number
of articles was weight during the prepregnancy period.>!'7192!
Pregnant women who were overweight or obese before pregnancy
were more likely to have high weight gain compared to eutrophic
pregnant women.

Other factors identified in this review regarding gestational
weight gain were socioeconomic status,>'>'* maternal age over 20
years,'”'” parity,'*' and others were identified in only one study,
such as smoking," work,? schooling,** stress,' single fetus," nei-
ghborhood violence,* planned weight gain above guidelines.*'

Table 1 also shows the quality assessment of the studies per-
formed using the JBI "JBI Critical Appraisal Checklist", in which
they were classified as low and moderate risk of bias. In Table 2,
according to the Grid System, only the variable prepregnancy
weight' was likely to have its quality level raised, given the clas-
sification of the criteria magnitude of effect and dose-response
gradient.

DISCUSSION

In general, most studies®'*'”**! verified the influence of wei-
ght before pregnancy. Prepregnancy overweight was associated
with excessive weight gain during pregnancy, which is an impor-
tant warning sign given the several consequences that may arise.
The pregnant woman may have a higher risk of hypertension?,
preeclampsia®, anemia and vitamin A4 deficiency, gestational
diabetes®, and anesthetic complications.” As for the baby, the
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Figure 1 — PRISMA 2020 flowchart showing the study selection process
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Table 1 — Summary of factors associated with gestational weight gain

Author (Year)

Study Design and
Sample

Results

JBI Score

Magalhies et al.? (2015),
Brazil

Lindberg et al."” (2016),
USA

Yeo S.; Crandell JL.; Jones-
Vessey K." (2016), USA

Cheney et al.” (2017),
Australia

Galin et 2l (2017), USA

Manera, F. & Héfelmann,
D.A."7 (2019), Brazil

Silva et al.? (2019), Brazil

Dolin et al.’ (2020), USA

Cross-Sectional Study,
328

Cohort, 7.385

Cross-Sectional Study,
191.083
Cross-Sectional Study,
2.021

Cohort, 2.364.793

Cross-Sectional Study,
316

Cross-Sectional Study,

189
Cross-Sectional Study,

508

Factors that were associated with excessive weekly weight gain were family income and
pre-pregnancy nutritional status. Greater excessive weekly weight gain among pregnant
women with family income less than one minimum wage (PR 2.65; 95%Cl 1.18-4.83)
and among women who started pregnancy overweight/obese (PR 1.33; 95%Cl 1.02-
1.76) compared to those with low pre-pregnancy nutritional status/eutrophic.

They were associated with increased risk of excessive weight gain: maternal age 20-
24 years (OR 1.20; 95% Cl 1.01-1.44) and 25-29 years OR 1.25 (Cl 1.10-1.42); being
overweight (OR 3.00; 95% Cl 2.65-3.40), Class | obesity (OR 3.04; 95% Cl 2.59-3.57)
or Class Il (OR 1.61; 95% CI 1.29-1.99) pre-pregnancy; single fetus (OR 3.41; 95% ClI
2.08-5.56) (vs twins); having smoked in the past (OR 1.48; 95% Cl 1.31-1.66); living in
neighborhood with low economic hardship (OR 1.32; 95% Cl 1.08-1.62).

Excessive weight gain was more prevalent in mothers who were overweight (63.3%)
(OR 2.44; 95% Cl 2.37-2.5) or obese (56.8%) (OR 2.33; 95% Cl 2.27-2.4) before
pregnancy and education beyond high school (OR 1.05 95% CI 1.02-1.08).

Women with overweight (OR 1.69; 95% Cl 1.33-2.14) and obesity (OR 1.64; 95% ClI
1.20-2.24) pre-pregnancy were more likely to gain excess weight. Women with low
socioeconomic status were more likely to gain overweight (OR 1.89; 95% CI: 1.49-
2.41).

Higher neighborhood violence was associated with excessive gestational weight gain
(RR 1.04; 95% CI 1.03-1.05). Non-white women had a higher risk of excessive gain
associated with neighborhood violence (RR 1.10 95% CI 1.00-1.21).

Prevalence of gestational overweight (PR 1.72 95%CI 1.04-2.83) was higher among
pregnant women aged 20-34 years and 2.08 times higher (95%Cl 1.18-3.66) in those
aged 35 years or older. In those who reported three or more pregnancies (PR 1.47
95%Cl 1.04-2.09) and who started pregnancy overweight (PR 5.09 95%Cl 3.63-7.14).

Excessive gain was predominant in those who worked (RR=0.90 95% CI 0.84-0.96).

Women with overweight (RRR: 1.88; 95%Cl 1.04-3.40) and pre-pregnancy obesity
(RRR: 1.98; 95%Cl: 1.08-3.62) were more likely to gain gestational overweight.

88,8%

80%

88,8%

87,5%

100%

87,5%

100%

100%
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Table 1 - Cont.
Paulino et al. (2020)®, Cross-Sectional Study, | multivariate regression analysis, stress almost doubles the probability of gaining 100%
Brazil 386 excess gestational weight in overweight or obese women (OR 1.75; 95% Cl: 1.03-2.96). °
McDonald et al.?' (2020), Cohort. 970 Nulliparity (OR 1.50; 95%CIl 1.04-2.16), being overweight before pregnancy (OR 2.52 90%
Canada ' 95%Cl 1.55-4.11), planning excessive gain in pregnancy (OR 2.73 95%CIl 1.66-4.47). ?

risk of stillbirth may be twice as high in obese women when
compared to those with normal BMI*, there is also a higher
risk of macrosomia®, besides influencing delivery-related issues
such as a higher risk of premature labor and cesarean delivery.”

Socioeconomic status, present in some studies,>'>" has been
shown to be an association factor. Excessive gestational weight
gain was found in pregnant women who had family income be-
low one minimum wage® and in those with low socioeconomic
status.”® So was the influence of violence in the neighborhood®
that was justified by a possible health disparity. However, the
author himself states that there is a need for further studies in-
vestigating the influence of this factor, since there are few studies
addressing issues that justify this relationship.

Poor living conditions are reflected in an inadequate dietary
pattern from the nutritional point of view, causing an increase in
excessive weight gain.” The impact of low income can influence
the lack of education and the failure to seek health services for
proper nutrition in this period, also contributing to the lack
of resources to maintain and ensure proper nutrition. On the
other hand, a study” found that pregnant women who were in
the labor market were associated with being overweight during
pregnancy. According to the author, women who do not work
may have more time for a healthier diet and for physical activity,
while women who work are prone to the stress factor caused by
their jobs, which can lead to inadequate consumption of food.

Regarding parity, a non-conclusive factor in this review, it
was observed an association of gestational overweight in those
who were having their first child*! and an association in women
who reported three or more pregnancies.”” The weight gain in
primigravidae can be an indication of how the weight gain will
be in the second pregnancy”, which translates into important
information to guide actions in these women. Only one study
found excessive weight gain in pregnant women with a single
fetus when compared to those with twins.

In both articles, excess weight was present in those older than
20 years; in one study,' it was identified that after 40 years of
age weight gain becomes insufficient, while in the other study,"”
excess weight gain was observed in pregnant women 35 years of
age or older. Regarding race, only one study® was able to observe
a relationship with excessive gestational weight gain and it was
in non-white women when associated with violence.

The health of pregnant women is a focus of interest and con-
cern, and their follow-up should be valued. A better understan-
ding of the influence of excessive weight gain during pregnancy,
the implications for mother-baby, and how this can affect the
health of both is essential. It is important to make it clear that
the consequences of being overweight during pregnancy do not
stop after the entire gestational process; there is a greater weight

retention after delivery (either for six months or 12 months) in
those who are overweight pre-pregnant®, After analyzing data
from the Helsinki Birth Cohort Study, which is composed of
children born between 1934 and 1944 and followed from 1971
to 2010, an association of maternal BMI with cardiovascular
disease and type 2 diabetes in their offspring was observed. *

The studies that were covered in this review have limitations
that were pointed out by their authors. The present review has
some limitations that must be acknowledged, such as: studies
from the gray literature were not included, which contributes
to the loss of information on the subject and the availability of
the full text. However, these limitations do not eliminate the
relevance of the information discussed.

CONCLUSION

The systematic review allowed us to estimate the factors that
may be associated with overweight gain in pregnant women. The
most prevalent are controllable factors such as pre-pregnancy
overweight, socioeconomic status and parity, in addition to
the pregnant woman's age. Knowing which factors are directly
linked to this process contributes to the guidance of the actions
of health professionals aiming at the awareness and elimination
of these factors and thus being able to have a better gestational
period, besides the delivery and postpartum period for both
mother and baby.
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