
INTRODUCTION

Paternal health and behavioral lifestyles affect ma-
ternal and neonatal outcomes but remain neglected 
topics in reproductive health. Even though their impor-

tance has been globally acknowledged [1], health care 
services in Europe have failed so far to attract and in-
crease the involvement of fathers-to-be in reproductive 
programs [2].

Health campaigns used to focus only on the need to 
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improve maternal health, relegating to a secondary 
role and only marginally involving fathers in labor 
and childbirth.

Women are regularly encouraged to take care of 
their health and monitor lifestyle habits, whereas few 
specific recommendations concern the male partner [3].

In spite of this prejudice, it has become evident that 
the male factor is relevant and affects fertility as well 
as pregnancy outcomes. Medical research has shown 
that alongside their supportive role, men can improve 
perinatal outcomes by optimizing their own health and 
behavioral lifestyles [4,5].

Although the magnitude of male contribution is still 
undetermined, recent studies provide evidence that 
justifies the introduction of effective paternal health 
measures such as genetic factors screening in light of 
the possible association with recurrent pregnancy loss 
[4,6,7].

Previous reviews recognize paternal age as a possible 
risk factor for preterm birth (PTB), genetic abnormali-
ties, cancer development, and other musculoskeletal 
congenital syndromes in childhood [8]. Considering the 
existing gap of available studies exploring paternal and 
maternal health, likely the result of traditional gender 
stereotypes and a “macho” attitude towards reproduc-
tive matters [9], this review aims to draw attention to 
paternal influence upon the descendants’ health.

The broader approach adopted in our paper provides 
a more comprehensive overview considering every po-
tentially relevant factor related to paternal biological 
and behavioral lifestyles, as opposed to existing reviews 
which generally focus on single paternal aspects.

MAIN BODY

1. Materials and methods

1) Data sources and searches
All human studies published up to 2020 reporting on 

paternal exposure factors and lifestyles associated with 
reproductive outcomes were identified using PubMed, 
CINHAL, and Web of Science. Cross-referencing in 
bibliographies of the appraised papers ensured wider 
study capture.

Our initial search was not limited to any particular 
type of study and all potentially eligible studies were 
reviewed. The electronic search encompassed keywords 
referring to the periconceptional time period, us-

ing the following key concepts and related keywords: 
“body mass index BMI”, “alcohol consumption”, “smok-
ing habits”, “medical comorbidities and therapeutic 
treatments”, “occupational hazards”, “environmental 
hazards”, “recreational or illicit drug use”, “paternal 
advanced age”, and “reproductive outcomes”. Results 
were categorized in terms of early periconceptional 
morbidities (e.g., infertility) and later pregnancy out-
comes inclusive of congenital anomalies (CAs), small 
for gestational age, low birthweight (LBW) babies, and 
PTBs.

2) Study selection
Studies which assessed associations between paternal 

health condition/habits and maternal/fetal/neonatal 
complications, or reproductive outcomes were reviewed.

Inclusion criteria for selected papers were years (from 
inception of 2008 until March 2020), study type (case-
control, cohort, randomized controlled trialss, and meta-
analysis), availability of full text, humans as subjects, 
and English as language of publication. Animal stud-
ies, case reports and review articles were excluded.

3) Data extraction and quality assessment
The full text of eligible papers was obtained, and 

quality was assessed according to the number of sub-
jects involved and the statistical significance of the 
results presented in each study. Studies providing ad-
justed odds ratios (aOR), 95% confidence intervals (CI) 
and p-value were favored. Description of the studied 
population was also valued as a quality index as well 
as control for maternal effects in the paternal model. 
Adjustment habitually accounted for maternal socio-
economic and biological information when performing 
paternal data analysis [10]. PRISMA (Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses) 
Statements tools, i.e., “Checklist for Systematic reviews 
and Meta-Analysis items” and “Flow chart template” 
[11], were used to build the flow chart presented in the 
Results section and to checklist essential items of the 
current review.

2. Results
A total of 520 articles were identified. Cross-refer-

encing in bibliographies of the initial selected papers 
added 16 additional studies. Three of them, despite be-
ing published before 2008, were included due to their 
relevance to this topic. After both title and abstract 
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screening, 94 papers were assessed for eligibility. Thir-
ty-nine studies were excluded, either because they did 
not meet the criteria for the specific topic searched, or 
because full text was not available. In the end, 53 ar-
ticles were included, read and analyzed.

In the following search-flow diagram (Fig. 1) the 
whole process of identification, screening, eligibility, 
and inclusion is graphically summarized.

Selected paternal indicators identify two distinct 
categories respectively labelled with the terms “Biologi-
cal Paternal Factors” and “Lifestyle Paternal Factors”. 
The former includes variables, such as age, body mass 
index (BMI), medical comorbidities, and related thera-
pies. The latter comprises paternal exposure to external 
occupational hazards or acquired health determinants, 
such as smoking habits, alcohol consumption, and 
recreational drug use. For each group three kinds of 
reproductive outcomes were searched: male fertility, 
early pregnancy complications, fetal and postnatal out-
comes.

Results were organized into tables which included 
the following items: Author’s name and year of publi-
cation; study design and study period or research time-
frame for literature reviews; number of participants/
studies; type of exposure factor; specific reproductive 
outcome; statistical strength of association mainly ex-
pressed in OR and CIs; key findings. Additional notes 

for a better understanding (e.g., abbreviations and com-
ments on results) are at the end of each table.

1) Biological paternal factors
Biological factors related to male partner conditions 

and their effects upon reproductive outcomes find 
limited space in the medical literature. Nevertheless, 
paternal aging, body weight and overall health status 
(i.e., medical comorbidities and related therapies) are 
indicators studied by different authors whose findings 
provide enough information to draw initial conclusions 
(Table 1, 2).

(1) Fertility
Parental aging and declining fertility are generally 

considered to be correlated. Resembling what happens 
in women, paternal age could reduce the chance of con-
ceiving in terms of seminal fluid parameters as well as 
potential CAs. The latest literature confirms that alter-
ations of sperm characteristics include reduced semen 
volume and teratozoospermia [12]. However evaluation 
of sperm DNA might have greater clinical utility since 
seminal DNA fragmentation index (DFI) is found to 
be higher in men aged 40 or older [12] and this might 
explain the demographic trend of a steady decrease of 
men’s fertility after the age of 39 [13].

The impact of paternal BMI upon fertility has drawn 

Fig. 1. Flow chart of study-selection pro-
cess.
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the attention of researchers: body weight affects hor-
monal balance and semen quality, the latter undergo-
ing deterioration as body mass increases [14]. Seminal 
oxidative stress, DFI, abnormal sperm concentration, 
and motility are often observed in men with higher 
BMI [15,16]. Given the widespread use of assisted re-
productive technologies (ART) to counteract the effects 
of age on chances of natural conception, recent data 
are reassuring: in-vitro fertilization (IVF) outcomes 
in terms of implantation, clinical pregnancy and live 
birth rates do not seem to be affected by paternal age 
and BMI [17].

Paternal concurrent diseases and related therapies 
are a matter of concern when evaluating male fertil-
ity. Diabetes, a high prevalence metabolic disease, has 
been associated with reduced fecundity, longer time to 
pregnancy (TTP) rates and also with higher reactive 
oxygen species (ROS) and sperm DNA fragmentation 
[18], which raises implications for fetal development [19].

Parenting and reproductive health are a concern for 
individuals affected by chronic conditions. Although 
a rare disease, estimated to affect approximately 1 in 
3,000 individuals, cystic fibrosis (CF) has severe impli-
cations on male fertility [20]. The increasing life expec-
tancy of the CF population, with more frequent tran-
sition to adulthood, has raised the number of young 
males wishing to become parents. Documented cases of 
CF men conceiving naturally are estimated less than 
1%, while biological fatherhood may be achieved in 9% 
to 10% of subjects undergoing ART sperm retrieval [21].

Paternal mental health is relevant when it comes 
to fecundity: female partners of depressed males are 
less likely to achieve conception [22]. This finding could 
depend upon use of antidepressants that have been 
linked to higher sperm DNA fragmentation and reduc-
tion of the couple’s fertility [23].

Medical treatments may negatively affect male fer-
tility via different mechanisms. Although evidence 
suggests that sexual function is reversible after thera-
py discontinuation, treatment suspension is not always 
an option for patients with chronic conditions. In a 
Japanese study, semen of patients treated with anti-
epileptics and H1 receptor antagonists to cure asthma 
or chronic bronchitis more often show oligozoospermia 
and asthenozoospermia [24]. The use of aminosalicylate 
to control inflammatory bowel disease has been associ-
ated with longer TTP [25]. These results suggest that 
some drugs, used on a long-term basis, cause fertil-Ta
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ity hazards reversible only when alternative medical 
treatment is available.

(2) Pregnancy outcomes
Available studies report conflicting results with 

regard to the implications of age on preterm delivery 
and birthweight. In a large Japanese cohort study, 
controlled for maternal age, pregnancies fathered by 
men of 35 years of age or older end more often prema-
turely (p<0.01) and with very low birthweight (VLBW) 
babies (p<0.01) [26]. These findings are not confirmed 
by a North American study which reports no associa-
tion between age, increased risk of PTB, fetal growth 
restriction [27]. Multiple different factors in the two 
settings, i.e., standard diets, climate, and quality of life, 
could explain the contrasting conclusions.

Unlike age, paternal excessive BMI seems to cor-
relate with higher birthweight increasing the risks of 
obesity and type I diabetes in childhood [28-30].

Men affected by health conditions are likely to ex-
pose their progeny to developmental disorders: paternal 
diabetes and inflammatory bowel disease increase the 
risk of reduced fetal weight gain [31-33], while history 
of mood or anxiety disorders, as well as the use of an-
tidepressants at the time of conception, may also lead 
to sequelae in the offspring ranging from development 
of attention-deficit/hyperactivity disorders (ADHDs) 
to increased infant ponderal index [34,35]. Against this 
background, findings of a Swedish cohort are reassur-
ing since no correlation is observed between paternal 
antidepressants use and intellectual disabilities, as 
defined by ICD (International Classification of Dis-
eases)-10 [36].

Generally, no other paternal medical treatments 
have been correlated to impaired fetal structural de-
velopment and growth. Specifically, there is no evi-
dence that fetal damage may be caused by antiepilep-
tics, thiopurine and corticosteroid drugs nor disease-
modifying antirheumatic drugs or mycophenolic acid 
[25,31,34,37-40].

2) Lifestyle paternal factors
A whole set of factors related to environment, oc-

cupation and habits is known to exert effects of vari-
able severity upon reproductive outcomes. A prolonged 
exposure may permanently impair paternal sexual 
organs’ function and have long-term negative implica-
tions on the offspring. Table 3, 4 summarize the latest Ta
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findings on the subject.

(1) Fertility
Very common habits, like smoking or alcohol intake, 

could influence paternal sexual functions at different 
levels. Studies suggest a detrimental effect of tobacco 
smoking mediated by reduced sexual hormones levels 
and exposure of spermatozoa to oxidative stress [41,42]. 
Heavy smokers present lower sperm concentration, 
total count and more pronounced teratozoospermia 
which entail decreased ART success rates although 
effects on sperm motility are found unaffected [41,43]. 
In addition, smoking exposes to hazardous substances 
like tar, nicotine, carbon monoxide, and heavy metals 
(e.g., cadmium and lead) with implications for semen 
DNA integrity leading to aneuploidies and mutations 
[43]. It is somewhat reassuring that, following smoking 
cessation, a healing effect on semen quality has been 
observed [41].

Paternal alcohol consumption can equally cause se-
vere semen damage: two different cohort studies report 
a positive correlation between alcohol use and sperm 
abnormalities. Teratozoospermia progressively increases 
as alcohol consumption goes from moderate to heavy 
(63% moderate 40–80 g/d and 72% heavy >80 g/d con-
sumers) [43]; sperm count reduction and increased DNA 
fragmentation are also observed in alcohol users as well 
as reduced fertilization and blastocyst formation rates 
[44].

Recreational drugs are largely used by adolescents 
and young adults during their critical pubertal period, 
endangering reproductive potential. Additionally, a 
long suspected detrimental impact on male fertility 
finds confirmation in the lower urinary testosterone 
(T) concentrations in adults consuming cannabinoids 
and cocaine [45]. Other studies analyzing the impact of 
marijuana on fecundity have raised controversy after 
excluding adverse effects and a paradoxical increased 
sperm concentration in sub-fertile men [46-49].

Occupational and environmental exposures as well 
are believed to have relevant fertility implications: 
alarming data already exist linking organic solvents 
and heavy metals manipulation with fertility reduc-
tion. Toxic polluting agents like lead, tetrahydroxy-
benzophenone, monobenzyl phthalates, monomethyl 
phthalates are known to affect couples’ fecundity by 
increasing TTP and IVF failure rates [50,51].Ta
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Among occupational hazards, the protracted han-
dling of methylparaben can severely cut the odds of 
live birth rates in ART pregnancies [52]. Studies inves-
tigating the impact of paternal exposure to pesticides, 
metal dust and welding fumes so far exclude effects 
upon fecundity [51,53].

(2) Pregnancy outcomes
Evidence suggests that paternal smoking has also 

harmful effects on the overall health of the offspring. 
Cigarette smoking starting in early adolescence in-
creases the risk of asthma in the progeny [54]. Chronic 
tobacco use including the time of conception could 
increase risks of overweight and obesity in children 
although effects on sugar metabolism seem to be tran-
sient and reversible [55,56].

Paternal alcohol consumption raises concern for pos-
sible long-term adverse outcomes in the generation-
to-be but cognitive sequelae were excluded in a study 
evaluating neurological development of pupils aged 7 
to 11 years old [10]. Likewise, reassuring findings ex-
clude paternal drinking patterns as a risk factor for 
the development of different forms of leukemia can-
cers [57].

In addition to the early sequelae on male fertility, 
recreational drug use has also been associated with 
long-term adverse outcomes in the offspring which in-
clude the positive correlation between the extent of pa-
ternal drug addiction and the severity of ADHD [58,59].

Solvents, organic compounds, and medical-related ra-
diations are frequent occupational and environmental 
factors that endanger the individual and the develop-
ing fetus. Neural tube defects (NTDs) and anencephaly 
have been reported in association with solvents expo-
sure [60]. Repeated findings suggest increased rates of 
PTBs and LBW in pregnancies fathered after pericon-
ceptional exposure to radionuclide imaging radiation 
[61]. The role of heavy metals (lead), and pesticides on 
spina bifida, hypospadias, cryptorchidism and children 
mental disorders (i.e., schizophrenia) is still debated and 
awaits confirmation [60,62,63].

CONCLUSIONS

1. Discussion

1) Summary of evidence
This review searches for the latest evidence and im-

plications that paternal health and habits exert upon 
reproductive risks. Indeed, our study reveals that pa-
ternal fertility and pregnancy outcomes may be affect-
ed by multiple paternal factors related to individual 
general health as well as to behaviors and occupation.

A proven association occurs between paternal aging 
and lower sperm quality, often resulting in reduced 
fertilization, implantation, or increased miscarriage 
rates; live birth rates have also been found to be re-
duced [64,65]. As a matter of fact, a precise time when 
age begins to affect male reproductive potential re-
mains undefined. Some authors report the starting 
point at age 40, others prefer to use the higher limit 
of 50 years when there is a sound statistical associa-
tion [66,67]. In later stages of pregnancy other critical 
events have been linked to paternal aging: studies in 
Denmark and the United States have found that pa-
ternal age is an independent factor for very PTB and 
LBW, respectively [8]. Our search provides limited and 
discordant new information concerning these aspects: 
the results of a Japanese group suggesting that higher 
paternal age and assisted reproduction are the main 
risk factors for VLBW and PTB [26] conflict with those 
from a United States retrospective cohort study which 
concludes that older paternal age does not pose an in-
dependent risk of adverse perinatal outcomes in preg-
nancies achieved either with or without ART [27]. A 
matter of concern is the association of paternal aging 
with neurodevelopmental disorders in children, such 
as autism or schizophrenia and CAs [65,67,68]. Previ-
ous reviews recognize paternal age as a risk factor for 
genetic abnormalities, child cancer development and 
other musculoskeletal congenital syndromes [64,65,69].

Reduced fertility in male adults may also be caused 
by an increased BMI due to seminal oxidative stress, 
sexual hormones imbalance, increased DFI as well as 
reduced sperm concentration and motility [14,15,43,70]. 
Excessive fat mass alters sex hormone-binding globulin 
levels as a result of reduced hepatic globulin synthesis 
in a milieu of high insulin levels [71,72]. Since over-
weight and obesity are predominantly determined by 
the quality of nutrition, the association between pon-
deral excess and fertility may be explored by taking 
into account possible mechanisms linked to paternal di-
etary patterns. “Unhealthy” diets – plentiful in red and 
processed meat, sweet and sweetened beverages, re-
fined grains and snacks – affect fertility by impairing 
spermatogenesis, increasing sperm DNA damage and 
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reducing both sperm motility and concentration [73-76]. 
Higher intake of food rich in saturated and trans fatty 
acids enhances their accumulation in the testicular 
environment leading to poor semen quality, lower tes-
ticular volume and low T synthesis [77-80]. Conversely, 
Mediterranean and “Prudent” diets, overall considered 
healthy dietary patterns, rich in seafood, lean meat, 
whole grains, fruits and vegetables, have been consis-
tently associated with better semen parameters. Their 
abundance in micronutrients, which include folate and 
zinc, antioxidant compounds and omega-3 fatty acids, 
improve spermatogenesis by increasing sperm motility 
[75,81-83]. Effects of paternal weight excess upon their 
progeny also include fetal growth retardation and child 
metabolic dysregulation resulting in obesity and type I 
diabetes via neuronatrin hypomethylation [84,85].

A crucial issue when it comes to paternal comor-
bidities and related treatments is their impact on 
reproductive outcomes as well. Cancer has negative 
implications upon fertility since it often requires an-
tineoplastic treatments, namely chemotherapy, radio-
therapy and surgery, which all contribute to sperm 
quality reduction [86]. Sub-fertility depends on altered 
sperm chromatin integrity, testicular function and 
spermatogenesis [87,88]. In all these instances fertility 
can be preserved with sperm cryo-conservation, neuro-
stimulatory methods of ejaculation or surgical sperm 
retrieval procedures. ART provides an invaluable back-
up also in young men affected by CF, which severely 
impairs semen quality starting from early adulthood 
[21]. The high prevalence of diabetes makes it worth 
mentioning: DFI is significantly higher in high-density 
sperm fractions and TTP is increased in couples with 
a diabetic male partner [18,19]. Several other paternal 
morbidities have been studied in large reviews: vari-
cocele appears to damage sperm DNA while genital 
tract infections deteriorate the sperm genetic compo-
nent [88,89]. Finally, altered sperm quality has been 
associated with neurologic conditions such as multiple 
sclerosis whereas men with spinal cord injuries have 
frequent chromatin abnormalities, seminal ROS and 
DNA fragmentation [90]. The effects of paternal men-
tal conditions on reproduction have been given atten-
tion in a large body of the literature. Depression has 
been diagnosed in up to 49% of male partners affected 
by infertility and it has been shown that antidepres-
sants use increases DNA sperm fragmentation [22,23,91]. 
There is also concern for other antidepressants-related 

effects in the offspring, the most clearly documented 
one being a higher risk of ADHD [34].

Several different medications, when used on a long 
term basis can impair sperm function. Treatments for 
epilepsy, allergies, ulcerative colitis and Crohn’s disease 
(e.g., H1 receptor antagonists and amino salicylate) 
pose this risk and yet there is reassuring evidence that 
sperm damage is reversible and no longer present after 
switching to a safer alternative treatment around con-
ception [24,25].

The chemical content of cigarettes causes mutagen-
esis, apoptosis and death in rapidly dividing cells with 
a corresponding decrease in spermatogenesis. Paternal 
smoking impairs fertility also via sexual hormones 
reduction, oxidative stress and ROS in sperm [92]. 
Surprisingly, there is contrasting evidence on smoke-
induced sexual hormones imbalance [93]. Recent find-
ings exploring the intensity and duration of smoking 
and seminal damage, show more frequently permanent 
abnormal sperm chromatin condensation in heavy (≥20 
cigarettes/d) and long-term smokers [94]. Nevertheless, 
increasing evidence suggests that restoration of semen 
quality may be accomplished through either progres-
sive reduction of smoking frequency or complete ces-
sation [94]. An association between CAs and smoking 
has also been observed: clefts, anorectal malformations, 
septal and left ventricular anomalies, transposition 
of great arteries and conotruncal heart abnormalities 
[95,96]. On a long-term perspective, there is alarming 
evidence that tobacco smoke may cause genetic chang-
es leading to metabolic and chronic conditions in the 
offspring ranging from asthma to cancer [54,56,97].

Much like smoking, excessive alcohol intake dete-
riorates sperm quality, oligozoospermia and terato-
zoospermia being proven effects [43]. While no direct 
correlation of alcohol use with fetal-neonatal adverse 
outcomes has been observed, paternal drinking habits 
are often shared by the female partner, and paternal 
alcohol consumption may thus be considered an in-
direct contributing factor to fetal damage. The most 
frequently reported associations comprise higher rates 
of miscarriage, LBW, and some delayed effects like 
mental retardation and cancer in childhood [10,48,98].

The idea that seminal parameters deteriorate when-
ever male lifestyles include the use of recreational 
drugs is long rooted in the scientific community and 
in the general public opinion [99]. It is relevant to con-
sider that psychoactive substances are often consumed 
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during the peripubertal years, when testicular develop-
ment occurs. The fact that marijuana reduces sperm 
concentration and total count in regular consumers 
is therefore a matter of concern [70,100]. Against this 
background, following the new popularity of marijuana 
and its alternative therapeutic applications in chronic 
pain management, new diverging scientific data have 
reopened the debate questioning the real reproductive 
hazards correlated with its use. Recent studies carried 
out in the United States and Canada do not unequivo-
cally endorse the association with male fertility reduc-
tion and speculate that sperm count may be unaffected 
or even increased in regular marijuana users [46-48].

Other implications related to illicit drug consumption 
are worth mentioning: cocaine and opioid addiction 
disorders have implications on the well-being of the 
progeny which include LBW, premature deaths before 
the age of 6 and severe forms of ADHD [31,39,58,59]. 
Paternal drug addiction is suspected to favor mater-
nal involvement with psychoactive substances during 
pregnancy just as it happens with alcohol consumption, 
indirectly amplifying the above-mentioned adverse ef-
fects on the child [101].

Some occupations expose workers to the risks of 
polluted environments and the manipulation of toxic 
substances. Assuming that this situation exists in both 
high and low-resource countries, national and interna-
tional institutions have increased strategies to protect 
workers’ health [102]. The scientific community is also 
working to limit human damage provoked by the en-
vironment by assessing the underlying mechanisms of 
potential hazards.

Male reproductive germ cells are very vulnerable to 
external factors and even a moderately raised testicu-
lar temperature may be detrimental to spermatogen-
esis [103]. Reproductive outcomes involving environ-
mental exposure to solvents and heavy metals include 
increased TTP and IVF failures, while occupational 
handling of compounds derived from hydroxybenzoic 
acid (i.e., parabens) has been associated with lower 
rates of live births after ART [51,52]. Seminal damage 
deriving from paternal exposure to toxics has serious 
implications in the progeny: it has been observed that 
painters and carpenters, who have regular contacts 
with solvents, carry a higher risk of conceiving new-
borns suffering from anencephaly, heart or NTDs; 
moreover, sustained exposure to ionizing radiations 
increases PTB and LBW rates [60,61,104,105].

2. Strength and limitations
The main strength of this review is the attention 

given to the neglected role of biological and acquired 
paternal factors upon reproductive matters: the impact 
of the male partner’s health and habits on conception, 
pregnancy and newborn health is generally underesti-
mated and left in the background in comparison with 
maternal factors. Proof of this prevailing attitude is 
the scarcity of studies addressing the issue. In spite of 
the paucity of the available literature, we managed to 
analyze several male determinants, although not nec-
essarily interrelated.

By including a wide selection of different factors 
and their interaction with reproductive outcomes, we 
forcedly limited the in depth investigation related to 
the biological mechanisms behind the effects and this 
may be considered a major constraint. Another limi-
tation concerns the statistical significance associated 
with the findings of some included studies. Although 
providing aORs, residual confounders might exist, po-
tentially interfering with the association between pa-
ternal health condition and pregnancy outcomes.

3. Conclusions
The findings of this review allow us to conclude that 

reproductive outcomes are significantly influenced by 
paternal factors: biological traits and acquired every-
day habits, profoundly affect seminal fluid quality 
impacting pregnancy, birth and long-term outcomes in 
the progeny.

The scientific soundness of the selected studies justi-
fies primary prevention campaigns and good clinical 
practice indications through a preconception strategy 
focusing on both partners’ lifestyles, health and occu-
pation.
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