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Abstract: Birth weight, which exhibits variability across different populations, is influenced by a mix
of genetic, environmental, and dietary factors originating from both the mother and father. Maternal
characteristics, including age, socioeconomic status, prior pregnancies, weight, height, and weight
increase throughout pregnancy, have a substantial influence on fetal growth and the health of the
infant. On the other hand, the influence of paternal characteristics on the weight of newborns is still
not fully comprehended in a consistent manner. Birth weight is an important factor that can help
predict various maternal complications, such as the probability of having a C-section, experiencing
postpartum hemorrhage or infections. It can also indicate future health challenges like asthma,
cognitive impairment, and chronic diseases such as hypertension and diabetes. Nineteen publications
were found through a thorough search of the Medline, PubMed, and Scopus databases, which provide
insights into how paternal variables contribute to variations in birth weight. Significantly, the age
of the father was found to be associated with higher chances of preterm birth and having a smaller
size for gestational age in premature infants, while full-term children were more likely to have a
larger size for gestational age. In addition, there is a constant correlation between the height of the
father and the birth weight of the child. Taller dads are more likely to have babies with a higher
birth weight and a lower likelihood of being small for gestational age (SGA). Although there were
some discrepancies in the data about the weight and BMI of fathers, it was found that the height of
fathers played a significant role in determining the size of the fetus and the weight of the newborn.
While there may be differences in the conducted studies, these findings provide valuable insights
into the complex connection between parental characteristics and fetal development. This data can
be utilized to enhance clinical treatment strategies and enhance our comprehension of outcomes for
neonates. Further homogeneous investigations are required to conclusively validate and build upon
these findings.

Medicina 2024, 60, 1661. https:/ /doi.org/10.3390/medicina60101661

https://www.mdpi.com/journal /medicina


https://doi.org/10.3390/medicina60101661
https://doi.org/10.3390/medicina60101661
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/medicina
https://www.mdpi.com
https://orcid.org/0000-0001-8478-5471
https://orcid.org/0009-0008-7722-7832
https://orcid.org/0009-0001-7224-1271
https://orcid.org/0000-0002-3452-0608
https://orcid.org/0000-0003-1543-2802
https://orcid.org/0000-0001-6327-4867
https://orcid.org/0000-0003-3522-4648
https://orcid.org/0000-0001-5597-3035
https://orcid.org/0000-0003-3993-2895
https://orcid.org/0000-0002-5043-6676
https://doi.org/10.3390/medicina60101661
https://www.mdpi.com/journal/medicina
https://www.mdpi.com/article/10.3390/medicina60101661?type=check_update&version=1

Medicina 2024, 60, 1661

20f12

Keywords: anthropometry; birthweight; paternal influence on birthweight

1. Introduction

Assessing the weight of newborns is a vital measure of their general health and well-
being [1]. Comprehensive previous investigation revealed a strong association between it
and both immediate and persistent health problems. Greater birth weights are linked to
higher chances of maternal complications, such as the need for C-section delivery, postpar-
tum hemorrhage, uterine rupture, infections, and perineal tears [2—4]. Conversely, infants
with lower birth weights face the possibility of enduring long-term health issues, including
asthma, diminished cognitive abilities, hypertension, type 2 diabetes, and coronary artery
disease in their later years [5-7].

Environmental factors, such as dietary choices [8], exposure to nicotine [9], consump-
tion of alcohol, and use of drugs, have significant impacts. Furthermore, the interactions
among the mother, placenta, and fetus are extremely significant, since alterations in placen-
tal development might impede the supply of vital nutrients and oxygen to the fetus [10,11].

The course of fetal growth and development is influenced by an intricate interplay
of several elements. Genetic predispositions and parental stature additionally contribute
to this process [12,13]. Although the impact of maternal traits on fetal weight [14-16] is
widely recognized, the influence of paternal variables is still a topic of discussion, despite
its acknowledged significance [17,18]. Furthermore, there is a growing body of evidence
indicating that some paternal factors may potentially influence the mortality rates and life
spans of the descendants [19-25].

This review analyzes the living literature on the complex association between paternal
factors and birth weight, providing a complete insight into this nuanced relationship.

2. Methods

The selected technique for this review was determined by the topic’s nature: the
authors aimed to emphasize the impact of paternal variables on the offspring’s birthweight.
For the sake of completeness, we decided to firstly include all the results without any
limitations on publication dates.

A systematic review of peer-reviewed articles was therefore carried out using Medline,
PubMed, and Scopus databases but commonly referenced and highly regarded publications
from others database, i.e., GoogleScholar, were not excluded. An initial systematic search
was conducted using following terms: ‘paternal height’, ‘paternal weight’, ‘paternal BMI’,

‘paternal body mass index’, and “paternal anthropometric measurements’ [Title/ Abstract].

This first query resulted in the discovery of twenty-five articles. After extracting
all the research papers, the writers examined the titles and abstracts, with the goal of
removing any duplicate entries. The screening method entailed a meticulous assessment
of each study’s abstract to ascertain its pertinence. The authors streamlined the literature
pool by eliminating unnecessary repetitions and evaluating relevance. If the significance
of an article was not apparent from the abstract, a comprehensive full evaluation of the
text was carried out. The review did not include publications written in languages other
than English.

Following the initial screening step, the responsibility of assessing the quality of
all qualifying studies was assigned to the first four writers, who carried out this task
individually to avoid any bias during this first phase. During this stage, the writers
thoroughly examined each study, carefully analyzing and classifying every chosen article
to comprehensively evaluate the significance, methodology, and results. After, the authors
started working closely together to carefully choose the studies that would be included
in the review. After individually evaluating each study, they engaged in talks to ensure
consensus on the quality and applicability of their findings. During this methodology
assessment, a total of 19 publications that precisely addressed the objectives of the study
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and met the predetermined criteria for inclusion were identified. All these papers were
addressing the author’s main question. This was validated by the last author of the present
review. The research presented in Table 1 was chosen for its significant contributions to the
topic, addressing the main scope of this review. A narrative review was then carried out.
This type of review was chosen due to the nature of the topic. The authors carried out the
evidence synthesis dividing the main sub-chapters of this review based on the different
paternal factors influencing the birthweight, as resulted from the living literature.

Table 1. Included studies.

. . Children Paternal
Article Country Study Design ) Parameters Results
Preterm newborns of older fathers
Yiting Mao . Retrospective have a greater risk of SGA while term
etal., 2019 [26] China Study 69,964 Paternal Age newborns of very young or very old
fathers have a greater risk of LGA
. The standardized birth weights were
Prltlcglézrilz% al, SC(EIIind' Cohort study 5834 Paternal height consistently greater for babies born to
women with tall husbands.
. . Strong relationship between paternal
Nasri et al., Iran Retrospective 4994 Paternal height height and US parameters (BPD, CC,
2015 [28] cohort study
AC, FL)
Cawley et al., . BW of the child increased with
1954 [29] UK Cohort Study 1028 Paternal height increased height of father
Offspring of shorter fathers tended to
Prakesh et al have, on average, a reduction in birth
2009 [18] v Canada Systematic Review ND Paternal height weight ranging from 125t0 150 g
compared to those born to taller
fathers.
Wilcox et al., Paternal height Ir.1cre.a.smg paterrllal.helgh.t exhibited a
1993 [30] UK Cohort study 571 and weight significant association with
: increasing birth weight (p = 0.0115)
Greater paternal height was
associated with increased odds of
Takagi et al., . being large for gestational weight
2014 [31] Japan Cohort study 33,448 Paternal height (LGA) and decreased odds of being
small for gestational age (SGA) in
both female and male neonates
. Paternal height uniquely stood out as
Skaren et al., Australia Prospective cohort 399 Paternal height a predictor of birth length specifically
2009 [32] study .
among female infants.
The evidence supporting an
association between paternal
Oldereid et al., ND Systematic review ND Paternal height, =~ BMI/paternal weight and offspring
2018 [33] and meta-analysis weight and BMI BW was deemed to be of lower
quality, suggesting little or no
discernible correlation.
Paternal height was statistically
. . significant on birth weight
Molrglgslo ?;ﬁ al., Australia Cohort Study 5989 Pate;r;a;};/eﬁght (p < 0.0007)
a Paternal BMI did not exhibit a
significant effect on birth weight.
Paternal height demonstrated a
. significant correlation with adjusted
WKTo et al., . Paternal height, ) . .
1998 [35] China Cohort study 355 weight and BMI birth weight (p < 0.01), while paternal

weight exhibited a marginal
correlation (p = 0.05)
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Table 1. Cont.

Article

Country

Study Design

Children
(n)

Paternal
Parameters

Results

Nahum et al.,
2003 [36]

Mattsson et al.,
2013 [37]

Raneen et al.,
2017 [38]

Xu et al., 2022
[39]

L’Abee et al.,

2011 [40]

Chen et al.,
2010 [41]

Retnakaran
etal., 2021 [42]

Pomeroy et al.,
2015 [43]

USA

Sweden

Israel

China

Netherlands

China

China

Australia

Cohort study

Retrospective
cohort study

Prospective study
Retrospective

study

Cohort study

Retrospective
cohort study

Prospective cohort
study

Prospective cohort
study

241

137,538

199

1810

2947

889

1292

7223

Paternal height

Paternal birth
weight

Paternal weight

Paternal BMI

Paternal BMI and
birth weight

Paternal BMI

Paternal BMI

Paternal BMI

Each unit increase in paternal height
was associated with the increase of
10 g/cm in term birth weight.
Fathers with heights 2 standard
deviations below or above the mean
experienced notable changes in
offspring birth weight.

A birth weight of the father greater
than 1000 g corresponded to an
increase of 169 g at the birth of

the newborn

No significant correlation with
paternal anthropometry.

Each standard deviation increment in
paternal BMI correspond additional
29.6 g increment in neonatal birth
weight, especially in male offspring
Paternal factors including BMI

(p = 0.0034) and birth weight

(p = 0.001) were found to exert a
discernible influence on

neonatal weight

In the case of male offspring, all
examined models consistently
demonstrated a significant
correlation between paternal BMI and
multiple parameters, including birth
weight, biparietal diameter, head
circumference, abdominal diameter,
abdominal circumference, and
pectoral diameter.

Each incremental unit in maternal
pre-pregnancy BMI, infant birth
weight saw an increase of 42.2 g,
while a similar increase in paternal
BMI contributed an additional 10.7 g
to infant birth weight.

Maternal pre-pregnancy BMI
accounted for a substantial 6.2% of
the variance in birth weight,
markedly surpassing the 0.7%
explained by paternal BMIL

Birth weight displayed marked
correlations with maternal height

(p <0.001) and BMI (p < 0.001).
Distal limb segments (lower arm,
lower leg) exhibited significant
correlations solely with paternal
anthropometric measures, including
both height and BMI (p < 0.001).

3. Evidence Synthesis
3.1. Paternal Age and Birth Weight
In a comprehensive retrospective study undertaken by Yiting Mao et al. [26], the

objective was to investigate the correlation between paternal age and the birth weight of
newborns, regardless of whether they were born at term or preterm (less than 37 weeks’
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gestation). This comprehensive inquiry utilized data gathered from the International
Peace Maternity and Child Health Hospital (Shanghai) over the period of January 2015
to December 2019. An extensive group of 80,811 women was initially examined. After
eliminating cases involving twins and those with inadequate paternal age data, the study
focused on a substantial sample size of 69,964 cases. To thoroughly examine the influence
of paternal age, the study divided the participants into specific age groups using a 10-year
range: under 25 years old (n = 752), 25 to 34 years old (n = 48,545), 35 to 44 years old
(n = 19,263), and 45 years old or above (n = 1404). The analysis revealed a substantial
correlation between paternal age and offspring’s birth weight. Infants born to fathers
between the ages of 34 and 44 had a much-increased probability, specifically 23%, of being
born with low birth weight compared to infants born to fathers who were younger. In
addition, this group exhibited a 7% increased probability of being larger than expected for
their gestational age. There was no noticeable difference in the occurrence of newborns
being undersized for their gestational age across different paternal age groups. These
findings provide insight into the intricate relationship between the age of the father and
the weight of the newborn, enhancing our comprehension of this vital element of neonatal
well-being.

3.2. Paternal Height and Birth Weight

Pritchard and colleagues [27] investigated the paternal height-birth weight hypothesis.
The research used data from 7305 newborns, including birth weight, gender, gestational
duration, and parental height. This complete dataset came from Aberdeen Maternity
Hospital from 1967 to 1971. After removing multiple gestations, unknown gestational ages,
extreme gestational lengths, and children delivered to couples with a prior child in the
research, 5834 births were selected from the original dataset.

This streamlined sample allowed for a concentrated investigation of paternal height
and birth weight. They found a strong link between paternal height and birth weight.
Taller dads had heavier babies. Another finding from the research was that spouses in
non-manual jobs were taller dads, indicating a relationship between socioeconomic position
and paternal height. This suggests, according to the authors, that socioeconomic variables
like nutrition and lifestyle may affect the birth weight distribution.

Nasri et al. [28] conducted a retrospective cohort analysis from July 2013 to November
2014 to develop an Iranian birth weight benchmark. Midwives with delivery experience
meticulously gathered data from five Iranian hospitals for this challenging project. The
information included paternal height and weight, gestational age, parity, and pregnancy
complications such diabetes, preeclampsia, and anemia. The research found various factors
affecting birth weight through meticulous investigation. Paternal anthropometric parame-
ters indeed showed significant relationships with maternal height and weight. Paternal
height correlated with ultrasonography measurements of fetal biometry, including bipari-
etal diameter, cranial circumference, belly circumference, and femur length. These results
have consequences for fetal weight and birth weight prediction. Nasri and colleagues
stressed the multidimensional nature of birth weight determinants, maternal and other
variables, including paternal features. These results highlight the complex interactions
that affect infant weight together with the need of considering all variables when setting
population-specific birth weight guidelines.

Cawley and colleagues [29] examined the newborns’ weight and parental size. Their
study included data from Smethwick, where 1028 youngsters were researched, and Birming-
ham, where 506 were studied. The data gathering technique recorded both parents” weight
and height, the child’s weight at birth, and three-month post-natal weights up to two years.
The investigation revealed newborn’s weight-parental stature relationships. The results
showed a strong association between the mother’s height and the child’s birth weight. Inter-
estingly, paternal height had a minor effect on newborn’s weight than mother height. The
authors believed these findings showed that the mother’s environment strongly influences
prenatal and postnatal baby growth and development. This shows that maternal variables,
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such as nutritional status, hormonal impacts, and intrauterine variables, shape early baby
development trajectories even after birth. This thorough research showed, according to
the authors, the complicated relationship between parental factors and newborn’s weight
trends, revealing early childhood development processes. The study emphasizes the role
of mother health and well-being in treatments to promote optimum newborn’s growth
and development.

Prakesh and colleagues [18] reviewed paternal risk factors for low birth weight (LBW),
preterm birth (PTB), and small for gestational age (SGA) newborns in 2009. Thirty-six
studies examined paternal age, height, weight, birth weight, employment, education, and
alcohol intake. Paternal age did not significantly affect PTB or SGA births, according to
the review. However, paternal height showed that children born to shorter dads had a
birth weight drop of 125 to 150 g. Three of thirty-six studies found an interesting trend:
as paternal birth weight increased, infant birth weight increased. Most studies found
no significant associations between paternal BMI and birth weight. The research also
found a trend: fathers with LBW had higher likelihood of having LBW children. The
authors suggested that the occupation of the father and educational achievement may
be connected to LBW, warranting additional investigation. However, paternal alcohol
usage had contradictory results, highlighting its complexity and influence on delivery
outcomes. This thorough analysis endorsed the complex relationship between paternal
variables and birth outcomes, suggesting, again, further future research to reduce negative
birth outcomes.

Wilcox and colleagues [30] examined 571 partners of unselected women delivering at
City Hospital, Nottingham, from August 1992 to February 1993 to determine the effect of
paternal size on birth weight, controlling for maternal and fetal factors. When examined
individually, paternal height and weight were associated with the offspring birth weight.
Multiple regression analysis showed that only paternal height increased birth weight.
Paternal height is more likely to represent genetic skeletal potential than obesity risk. To
illustrate this link, an average woman’s infant weighed 183 g less if her spouse was shorter
(mean —2 standard deviations) than if she was taller (mean +2 standard deviations).

The authors concluded that paternal height may affect birth weight owing to genetics,
emphasizing the need of the inclusion of paternal traits in the classification of intrauterine
growth retardation or macrosomia. This finding shows the complicated role of genetic
variables in fetal development and birth outcomes, affecting clinical practice and perinatal
health research.

Takagi and colleagues [31] examined the complex relationship between paternal
anthropometric factors including height and BMI and the offspring’s birth weight in a
Japanese cohort research from 2011 to 2014. This study was separated by gender to exam-
ine gender-specific differences. The study found a strong correlation between increased
paternal height and a higher probability of infants being classified as large for gestational
age (LGA) and a lower probability of being classified as small/SGA, regardless of gender.
Although paternal BMI was relevant, it was less so than height. Additionally, it signifi-
cantly affected the risk of male newborns being labeled LGA or SGA. The research revealed
surprising details about the influence of paternal BMI on newborn’s weight, showing no
connection with SGA and only a minor correlation with LGA in female babies. After careful
analysis, the authors concluded that paternal height affects the newborn’s birth weight
more than BMI. This shows that genetics drive paternal height. The gender-specific effects
of paternal BMI on baby weight may be caused by epigenetic events, although the exact
processes are unknown. Further research is needed. These results emphasize the relevance
of fathers’ characteristics in prenatal care and suggest additional study into paternal effects
on the newborn’s health.

3.3. Other Paternal Parameters and Birthweight

In a prospective cohort research led by Skaren and colleagues [32], the complicated link
between maternal and paternal height and weight and fetal development was examined.
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The research examined how these parental traits affected fetal femur length (FL) throughout
gestational weeks 20 and 30, body length and weight at birth, and postnatal (12 and
24 months) periods in both sexes. The authors recruited 399 families from The Mercy
Hospital for Women in Melbourne, Australia, from 2008 to 2009. During pregnancy,
mother’s body proportions predicted prenatal FL growth, demonstrating the strong effect
of maternal variables on fetal development. On the other hand, fathers” height alone
predicted birth length in female newborns, whereas maternal height did so in male infants.
This sex-specific trend remained in a 12-month post-birth weight and length investigation.
A transition occurred at 24 months postnatally, when both parents’ body proportions
affected offspring’s weight and length in both sexes. The authors hypothesized again
that a complex interaction of genetic, epigenetic, and environmental variables caused the
link between maternal characteristics and prenatal growth. They stressed the necessity to
validate and investigate these results, particularly the sex-based disparities. According
to them, the fact that maternal height predicts births length in males and paternal height
in girls needs additional study and replication in other groups to determine causes. To
summarize, this work heighted the dynamics of fetal and early childhood development
and the importance of maternal and paternal traits on offspring’s growth. These results
highlight the relevance of parental characteristics in prenatal care and early childhood
health treatments, opening the path for further study on intergenerational transmission of
qualities affecting child health and development.

Oldereid et al. [33] performed a comprehensive systematic review and meta-analysis
of paternal variables on perinatal and pediatric outcomes in 2018. The authors reviewed
13 cohort studies on the effects of paternal BMI, height, and/or weight on obstetric out-
comes, notably birth weight (BW). Nine of the thirteen studies examined paternal height
and offspring’s BW, consistently finding a link. The link between paternal weight and BMI
was complicated. The authors found that paternal BMI correlated with male offspring’s
birth weight (BW), biparietal diameter, head size, and pectoral diameter. Three studies
found no link between fathers’ BMI and BW, whereas four found no correlation between
paternal weight at conception and child BW. According to the authors, paternal height may
be associated with offspring’s BW with intermediate confidence.

Morrison et al. [34] investigated paternal variables and the offspring’s birth weight
in 1991. The research included birth weight, mother and paternal weight, and height
from 5989 couples. The research found that male height significantly affected the birth
weight. Birth weight was unaffected by paternal BMI. The research also confirmed the
well-established effects of maternal height and weight on fetal weight at delivery, stressing
the importance of maternal variables in birth weight outcomes. While paternal height
affected birth weight, it had a lesser effect than maternal height and weight. This shows how
complicated parental variables affect the offspring’s weight, with maternal traits playing a
larger impact. In conclusion, the research shows that the birth weight is affected by several
variables, including maternal and paternal effects. These results advance perinatal health
and highlight the need for further study into parental impacts on birth weight.

In a prospective study, Wkto et al. [35] examined the relationship between paternal
weight, height, and birth weight in 355 middle-class patients with uncomplicated singleton
pregnancies at Queen Mary Hospital in Hong Kong from September 1995 to May 1996.
Note that maternal data were collected throughout the first trimester and paternal data
immediately after childbirth. Birth weight was corrected for gestational age at delivery to
maintain data accuracy and reduce pregnancy length differences. In the first univariate
analysis, the researchers found statistically significant relationships between paternal and
maternal height and weight, maternal pre-pregnancy height and weight, and child-adjusted
birth weight. Paternal height, weight, and adjusted birth weight also correlated but not
BMI. Multivariate analysis revealed an even more complex result. Only paternal height
correlated with adjusted birth weight (p < 0.01). The authors concluded that paternal
genetic variables may affect fetal development and birth weight. Also, the results of this
study illuminate the relationship between parental influences and perinatal outcomes. The
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authors emphasized the relevance of maternal and paternal variables in understanding
fetal development and birth weight dynamics.

3.4. Paternal Anthropometry and Birth Weight

Research by Nahum et al. [36] examined the association between paternal traits and
birth weight. This large research examined 241 uncomplicated, singleton-term births to
see how paternal characteristics including age, height, weight, and BMI affected the birth
weight. To fully assess paternal effect on birth weight outcomes, maternal and pregnancy-
specific characteristics were included. Both maternal and paternal height predicted term
birth weight, with paternal height being somewhat weaker but still significant. For each unit
increase in paternal height, the birth weight at term increased by 10 g/cm, demonstrating
the strong effect of paternal height on birth weight. The research also showed that dads
with heights 2 standard deviations below or above the mean had substantial effects on
the offspring’s weight. In contrast to height, paternal age, weight, and BMI did not
independently predict birth weight. These data imply that height is a major paternal factor
in birth weight, while others may not be.

In a study by Mattsson et al. [37], the authors examined the relationship between
parental birth weight and the offspring’s birth weight, considering factors like maternal
and paternal age, infant sex, and parity. Using a database of child—mother—father trios
from the Swedish Population Register, MBR, and multi-generation register, the researchers
examined parental birth weight, gestational age, parity, and maternal smoking habits
during pregnancy. The analysis of these interwoven factors revealed compelling insights:
a newborn whose father weighed 1500 g less at birth had a birth weight like that of a
mother who smoked more than nine cigarettes per day during pregnancy. The study also
found a strong link between parental birth weight and baby’s birth weight. In thorough
analysis, mother birth weights above 1000 g increased baby’s birth weight by over 245 g,
while paternal birth weights over 1000 g increased the newborn’s birth weight by 169 g.
Even after controlling for other birth weight parameters, parental birth weight significantly
affects offspring’s weight. This emphasizes intergenerational health dynamics by linking
parental traits to kids” development and growth.

Raneen et al. [38] examined how maternal and paternal biometrics affect fetal birth
weight in a supplementary prospective study from June 2015 to June 2017. A total of
199 mother—father-neonate trios were examined at Hadassah University Hospital in
Jerusalem for anthropometric, gestational, parity, and neonatal sex data. The research found
a link between maternal height, pre-pregnancy weight, delivery weight, and neonatal birth
weight percentile rank. According to the authors, paternal anthropometry was uncorrelated.
The authors proposed an evolutionary interpretation, suggesting that maternal traits may
regulate fetal growth in the intrauterine environment to prevent birth-induced complica-
tions, while paternal traits may be suppressed to optimize the maternal investment only
during pregnancy.

A retrospective study from January to December 2015 at the Department of Obstetrics,
Ren Ji Hospital, Shanghai Jiao Tong University, by Xu et al. [39], examined the relationship
between preconception paternal body weight and birth weight in 1810 Chinese mother-
father—baby trios. A strong correlation was obtained between father’s body weight and
birth weight (p = 0.02). Even after adjusting for mothers’ age, gestational weight growth,
and preconception maternal BMI, this connection remained. Each standard deviation
rise in paternal BMI increased neonatal birth weight by 29.6 g. Interestingly, this link
was stronger in male children and neonates delivered to overweight moms or those who
attained excessive gestational weight. Note that maternal preconception BMI also affected
son and daughter birth weight. The results of Chen’s research [41] support the idea that
paternal epigenetic information may be passed via the Y chromosome and affect solely
male children. This retrospective research concluded how paternal preconception body
weight affects neonatal birth weight, revealing epigenetic factors. The findings emphasize



Medicina 2024, 60, 1661

9of 12

the relevance of paternal impacts on maternal and fetal health in agreement with another
study [44].

A landmark population-based birth-cohort research by L’ Abee et al. [40] examined
parental factors and placenta and infants” weight in 2011. This study examined the complex
interaction between parental traits and newborn’s health variables. A questionnaire was
used to analyze parental characteristics, including anthropometric measures, profession,
family medical history, lifestyle behaviors including smoking and nutrition, and continuing
pharmacological therapy. At birth, clinical data including placental weight and baby’s
weight were obtained. The research found a correlation between placental weight and
neonate’s weight using multivariate analysis. This highlighted the placenta’s importance
in fetal development and growth. This connection was impacted by various maternal and
paternal variables. Placental weight was significantly influenced by maternal variables
such BMI (p < 0.001), birth weight (p < 0.001), and diabetes (p < 0.001). Paternal variables
including BMI (p = 0.0034) and birth weight (p = 0.001) also affected placental and neonatal
weight. The research stressed that maternal variables dominate placental and the newborn’s
health, although paternal factors have less of an effect. This stressed the necessity to
incorporate maternal and paternal contributions in prenatal care and risk assessment
processes to understand newborn’s health outcomes.

3.5. Paternal Weight and Birthweight

A retrospective cohort study in China from March to October 2010 by Chen et al. [41]
examined the relationship between paternal BMI and fetal growth parameters to determine
if paternal characteristics affect neonatal outcomes. The research examined 889 cases,
analyzing 492 newborn males and 402 newborn girls. The research examined whether
paternal BMI affected the birth weight and fetal ultrasonography data, as well as gender
differences. All models showed a substantial association between paternal BMI and birth
weight, biparietal diameter, head size, stomach diameter, and pectoral diameter in male
progeny. No significant results were obtained for female offspring across these factors.
The authors also examined renin activity, aldosterone, cortisol, and fetal glycated serum
protein levels in neonatal blood after delivery. This was to determine how paternal BMI
affects fetal hormones. They found that newborn male offspring cortisol concentration
was significantly associated with paternal BMI, indicating a gender-specific effect on fetal
hormone levels. Despite these results, the mechanisms behind these relationships remain
unknown. According to the authors, the hypothalamus-hypophysis-adrenal axis may be
involved in offspring gender-specific paternal programming, providing an insight into the
relationship between paternal influences and newborn’s outcomes.

A cohort of periconceptional couples was recruited by Retnakaran et al. [42] to study
the relationship between parental weight before conception and the offspring’s birth weight.
This extensive study examined maternal and paternal effects on infant outcomes. At a
median of 23.3 weeks before a singleton pregnancy, 1292 couples were examined. Infants
were born with a mean birth weight of 3294 + 450 g, with a significant percentage being
either big or small for gestational age. Multivariate analysis of maternal and paternal vari-
ables like age, education, smoking status, and pre-conception body mass index (BMI) and
gestational factors like duration of gestation, gestational weight gain, gestational diabetes,
preeclampsia, and newborn’s sex yielded compelling findings. Each incremental unit in
maternal pre-pregnancy BMI increased newborn’s birth weight by 42.2 g, whereas a corre-
sponding rise in paternal BMI added 10.7 g. Maternal pre-pregnancy BMI explained 6.2%
of birth weight variation, compared to 0.7% for paternal BMI. Only mothers” BMI before
pregnancy was a significant independent predictor of large-for-gestational-age newborns
but paternal BMI did not. In conclusion and according to the authors, fathers” BMI before
conception has a minor effect on newborn’s birth weight, whereas mother pre-pregnancy
weight has a major influence. This stresses the role of maternal preconception health in the
offspring’s birth weight, requiring more prenatal care examination and intervention.
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In 2015, Pomeroy et al. [43] studied 1,041 newborns and their parents’ anthropometric
data from the Mater-University of Queensland Study of Pregnancy database in Australia.
The researchers examined the links between parental anthropometric factors including
height and BMI and newborn’s measures like birth weight, cranial circumference, and trunk
and limb length. The study found strong relationships between birth weight and maternal
height (p < 0.001) and BMI (p < 0.001). Additionally, distal limb segments (lower arm
and leg) showed strong relationships with paternal height and BMI (p < 0.001). Parental
anthropometry and newborn’s features interact via genetics, epigenetics, and phenotype.
The authors noted that each component’s exact contributions are unknown. They found
that maternal anthropometry and head and trunk circumference, together with paternal
features, may regulate fetal growth. According to an evolutionary study [43,45-47], this
adaptation aligns fetal dimensions with the maternal delivery canal to prevent dystocia.

3.6. Strength and Limitation

We acknowledge some strengths and limitations of the present study. This review
synthesizes data from 19 research studies, providing an extensive viewpoint on the influ-
ence of paternal traits on the offspring’s birth weight. Emphasizing paternal height can
help underscoring the substantial impact of fathers on fetal growth, particularly on skeletal
development, offering important therapeutic insights. We recognize some limitations.
There is significant variability in the study included in this paper. This review is hindered
by discrepancies in research demographics, methodology, and sample sizes, which restrict
the generalizability of the results. Moreover, there could be some confounding factors:
variations in ethnicity and other confounding factors may have impacted the findings,
hence compromising the consistency of conclusions.

3.7. Future Direction for Further Research

Despite the great interest, and although it is well recognized that paternal factors could
affect fetal development, growth, and well-being, not many studies have been conducted on
this topic. Future research should prioritize performing more uniform studies across many
communities to further the understanding of the intricate paternal effects on birth weight.
Moreover, additional investigation into genetic, epigenetic, and sex-specific processes is
required to explain contradictory results, especially with paternal weight and BML

4. Conclusions

This evaluation of 19 papers underscores the intricate and multidimensional impact
of paternal factors on newborn’s birth weight. A crucial discovery is the substantial in-
fluence of paternal height, which was consistently linked to elevated birth weight and
prenatal growth, especially via its impact on skeletal development. The interplay between
paternal and maternal contributions, especially regarding sex-specific growth patterns,
indicates evolutionary adaptations that enhance fetal development. Nevertheless, the infor-
mation regarding other paternal variables, including weight and BMI, remains incongruous,
highlighting the need for further investigation.
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