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Abstract: We present the data of male participants in the Coordinating Center of the Hungarian Preconception Service (HPS),  Budapest, 
1984–2010. One of main objectives of the HPS was the incorporation of male partners of female participants into the preparation of 
childbirth. The HPS is based on three steps: (I) Reproductive health check-up. (II) A 3-month preparation for conception with the major 
determinants of the development of new life such as sex, health and/or some diseases. Smoking and illicit drug use cessation and limita-
tion of alcohol intake was suggested in the male participants (III) to achieve optimal conception and better protection of early pregnancy. 
Pregnant women usually visit prenatal care clinics between the 7th and 12th gestational week when it is too late to reduce the risk of 
congenital abnormalities. Male participation in HPS will help to enhance use of appropriate preconception methods at the appropriate 
time.
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Introduction
In earlier times the division of labor was the follow-
ing: the males did the “production”, the females the 
“reproduction”. The reproducing function of females 
was extremely important due to the very high early 
mortality rate, eg, every third infant died during the 
first postnatal year and only half of the surviving chil-
dren reached adulthood in Hungary during the 19th 
century.1 Thus, the life of females was mainly deter-
mined by their reproductive function including men-
struation, gestation and lactation, while males only 
invested short time and energy to conceive offspring 
via spermatogenesis and sexual intercourse.2 These 
different functions in reproduction are likely to have 
contributed to male chauvinism/dominance in sexual 
and social life.

Recently, however, the previous division of labor 
between males and females has drastically changed. 
At present, females have nearly similar social activi-
ties to males outside their homes but they also have 
to fulfill traditional feminine roles. The conse-
quences of this change are well known and include 
a robust drop of number of children per family and 
increasing maternal age. In previous centuries about 
70% of a woman’s life was connected with repro-
duction, while at present this figure is estimated at 
approximately 7%.3 Thus, prospective fathers may 
play an increasing role in reproduction. The devel-
opment of responsible fatherhood is important for 
optimal  conception. However, in general the major-
ity of males have limited  knowledge of reproductive 
health,4 therefore, their involvement in preconception 
care may help to improve the efficacy of their partici-
pation in reproduction.

The Hungarian Preconception Service (HPS) was 
established in 1984.5 There were two reasons for the 
introduction of HPS. The first reason was a reaction 
to a very unpopular obligatory premarital counseling 
that started in 1974, which lacked scientific basis and 
concentrated only on contraception. The HPS wanted 
to provide a better alternative medical infrastructure 
for prospective parents. The second reason was that 
there was a high need for family planning counsel-
ing among couples with low genetic risk due to the 
popular family planning program in the Hungarian 
State TV.

There were several objectives of HPS.5 One objec-
tive was increased involvement of male partners in the 

preparation of their female partner’s pregnancy. The 
present paper focuses on this first objective, examin-
ing the participation of male partners in the HPS, and 
the impact this participation has on different medical 
aspects of their involvement in preconception care.

Material and Methods
The HPS was planned as part of the primary health 
care based on qualified and trained midwives after 
completing a special training course. Midwives 
were chosen as opposed to doctors because this was 
more cost-effective, and they were willing to follow 
the time consuming protocol of the HPS. The task 
of the midwives in the HPS was to select couples 
who are at risk for secondary care performed by 
specialists.

There are three criteria for participation in the HPS: 
(i) no infertility (defined as no conception after more 
than 12 months of sexual activity without contracep-
tion), (ii) no current pregnancy and (iii) voluntary 
participation.

The protocol of the HPS includes three steps:

I.  Check-up of reproductive health. This includes a 
preconception screening of reproductive risk fac-
tors at the first visit. The check-up items are shown 
in Table 1.

II.  A 3-month preparation for conception. At the time 
of conception, the fetus’s sex, her/his health and/
or several diseases are determined. Thus, it is very 
important and necessary to prepare for conception. 
The 3-month preparation for conception begins at 
the first visit and the different items of this step are 
summarized in Table 2.

Table 1. Reproductive health check-up.

 1.  Family history of prospective parents, ie, prospective 
fathers as well.

 2. The woman’s pregnancy history.
 3.  The optimal time interval to achieve conception after 

previous pregnancy outcomes.
 4.  Maternal and paternal age.
 5.  Maternal health conditions.
 6.  Preconception screening of STI/STD in women.
 7.  Sperm analysis of males.
 8.  Psychosexual assessment of couples.
 9.  Check the protection against rubella in prospective 

mothers.
10.   Vaccination against varicella and influenza in 

prospective mothers.
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Table 2. The 3-month preparation for conception.

1.  Discontinuation of oral contraception and the use 
of intrauterine devices in females. Condom use is 
recommended.

2.  Protection of germ cells in couples.
3.  Avoidance of occupational hazards in prospective 

mothers.
4.  Check-up of sex-hormonal status of females.
5.  Start of periconception folic acid containing 

multivitamin supplementation in prospective mothers.
6.  Recommendation that dental status of females is 

checked.
7.  guidelines for healthy diet.
8.  guidelines for optimal physical exercise of prospective 

mothers.

Table 3. To achieve “optimal” conception and to provide a 
better protection of early pregnancy.

1.  evaluation of the results of requested medical 
examinations of females and males.

2.  Continuation of multivitamin supplementation in 
prospective mothers.

3.  Achievement of “optimal” conception.
4.   Confirmation of pregnancy in females.
5.  Avoidance of teratogenic and other risks.
6.  Important further information for pregnant women.

III.  To achieve “optimal” conception and to provide 
a better protection of early pregnancy (Table 3). 
In general, pregnant women visit prenatal care 
clinics between the 7th and 12th gestational week. 
By that time, the embryo has passed through his/
her most sensitive and vulnerable period; there-
fore it is too late to protect it from birth defects. 
The start to achieve conception is after the  second 
visit while the confirmation of pregnancy is at the 
third visit in the HPS.

The main results of the HPS regarding female 
participants were reported previously.5 In the cur-
rent report, only the data of male participants are 
presented.

Results
The HPS included the coordinating center in Buda-
pest and 34 regional centers; however, here only the 
data of the coordinating center between 1984 and 
2010 are shown. The number of female participants 
was 25,313; of these, 20,603 (81.4%) had male part-
ners who visited the HPS at least once.

Mean age of participants increased from 29.5 to 
35.9 years during the study period of 1984–1989 to 
1998–2010. There was a drastic increase in the num-
ber of unmarried males (1984–1989: 8.5% and 1998–
2010: 29.1%) while the proportion of highly educated 
males decreased (1984–1989: 77.7% and 1998–2010: 
44.4%). Most participants (97%) lived in Budapest 
and other industrialized towns.

The “genetic check-up” of prospective 
fathers
This preconceptional screening of possible genetic risk 
in prospective mothers and fathers was based on an eval-
uation of their medical history and pedigree; however, 
here only the data of fathers are mentioned. Of 20,603 
prospective fathers, 111 (0.5%) had disorders caused 
by major mutant genes (most frequently polycystic 
kidney disease), chromosomal aberrations (47, XXY), 
structural birth defects (such as undescended testis and 
cardiovascular  malformations) or disabilities (blind-
ness and hearing loss). These individuals were referred 
to the genetic counseling clinic for further genetic 
examination and  counseling. A chromosomal exami-
nation of males was also recommended if their female 
partners had previous unsuccessful pregnancies, the 
most frequent type being repeated miscarriages. In 
addition, in the families of 53 male participants there 
was an obvious cluster of common complex diseases 
(cancer, hypertension-stroke, myocardial infarction, 
diabetes mellitus, depression, etc.); therefore a visit at 
the genetic counseling clinic for full genetic screening 
was also recommended.

Paternal age
Of the 20,603 male participants who attended the HPS 
during the study period, 3,333 (16.2%) were over 
40 years, while 1,220 (5.9%) exceeded 50 years.

The advanced age of fathers is associated with a 
mild increase in reproductive risk including a higher 
risk of some autosomal dominant disorders, such as 
achondroplasia and Apert syndrome, and with a some-
what higher risk of some structural birth defects, eg, 
congenital cardiovascular malformations.6 However, 
in spite of the theoretically well-defined higher risks 
for genetic disorders in the offspring of older fathers, 
the clinically recognizable risk is not high. Therefore, 
advanced paternal age was not a reason to refer these 
prospective fathers to a genetic counseling clinic. 
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However, this risk was discussed with these couples 
and special attention was suggested at the ultrasound 
imaging of fetuses in the 18th–20th gestational weeks 
for these potential disorders.

Sperm analysis of males
After the collection of data regarding the history of 
previous conceptions and genitourinary infections 
of male participants, HPS co-workers suggested a 
voluntary semen analysis in all males (to obtain the 
sperm at home by withdrawal or masturbation method 
after 3 days of sexual abstinence and to provide this 
sample for laboratory analysis within 1–3 hours). 
If pathospermia was detected, the examination was 
repeated and males with confirmed diagnosis were 
referred to the andrologist of the HPS for final diag-
nosis and treatment.

15,680 (76.1%) of the male participants who pro-
vided sperm for analysis yielded unexpected results. 
A lower mean number of spermatozoa were found 
in male participants in the first few years of partici-
pation at the HPS compared to the Hungarian base-
line figure, and this was followed by a drastic drop 
in sperm density until 1993 (Table 4). Later further 
decrease was not observed, but 23% of male partici-
pants had less than 20 M/mL of spermatozoa in their 
total material. The data of motility and teratoid sperm 
cells are shown in Table 5. The mean proportion of 
spermatozoa with good motility was between 67% 
and 71% between 1984 and 2010 without significant 

change in their annual figures, but 12% of males had 
asthenospermia (40% or less mobile sperm cells). 
There was a significant increase in the proportion of 
teratoid spermatozoa from 11% to 31% between 1984 
and 1993, but it did not increase later.

A special test (o-toluidin staining) was used for 
the detection of pyospermia between 1984 and 1993.7 
Of 15,680 males, 2,540 (16.2%) had pyospermia. Of 
these 2,540 males, 2,444 (96.2%) had female partners 
with sexually transmitted infections (STI) or diseases 
(STD). These couples were also referred to secondary 
care experts and the members of these couples were 
treated in parallel.

Finally 35% of males were referred to the androlo-
gist of the HPS, and the early treatment of male infer-
tility resulted in conception in many couples within 
one year (Table 6).

Psychosexual assessment
In the HPS, 12% of the males had premature ejaculation 
(ie, short intravaginal ejaculatory latency time), but 

Table 4. The sperm density of the Hungarian healthy 
males in the years of 1965–1966 as referenced and in the 
male participants of the HPS between 1984 and 1993. 

Years number 
of males

number of spermatozoa 
(Millions/mL)
Mean s.D.

1965–1966 50 74.0 11.5
1984 360 54.8 36.6
1985 423 55.5 30.6
1986 825 49.7 30.1
1987 734 44.8 22.9
1988 600 39.8 20.2
1989 815 37.7 21.8
1990 410 33.6 21.5
1991 428 29.5 17.1
1992 446 33.7 14.9
1993 738 30.3 20.6

note: Further change was not found after 1993.

Table 5. The mean proportion (%) of spermatozoa with 
good mobility and teratoid spermatozoa in the Hungarian 
healthy males in the years of 1965–1966 as referenced 
and later in the male participants of the HPS.

Years number 
of males

Mean  
proportion (%)  
of spermatozoa  
with good  
mobility

Mean  
proportion (%) 
teratoid  
spermatozoa

1965–1966 50 71 11
1984–1985 783 68 16
1986–1989 2,974 67 21
1990–1993 2,022 70 28
1994–2010 9,901 68 31

Table 6. Results of sperm analysis study based on male 
participants in the HPS between 1984 and 1992 who 
achieved conception within 1 year.

no. of pregnant women 5,453
no. of male participants with sperm 
analysis

4,089 (75.0%)

no. of males with pathosperm 
(less than 20 M/mL and/or 40% motility, 
more than 50% teratoids, or pyosperm)*

1,124 (27.5%)

no. of males with severe pathosperm 
(0.1–5.0 M/mL)**

21 (0.5%)

notes: *Smoking cessation, drug and surgical treatment, AIH; **AID or IVF.
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only 3% of couples accepted advice to visit a  sexologist. 
The major explanation for this  non-compliance was 
that they wanted to achieve conception as soon as 
possible.

Protection of germ cells
Data was obtained regarding the smoking and drink-
ing habits of the prospective parents. Male smokers 
were informed of the risk caused by smoking for their 
spermatozoa and sexual activity, the hazard of pas-
sive smoking for their partners and planned fetuses/
infants, and the importance of solidarity with their 
partners to have a healthy baby. In addition an edu-
cational course was organized for smokers between 
1990 and 1998 including two group discussions per 
week under the direction of an expert during the 
3-month preparation period for conception. The rate 
of female smokers was reduced from 17.9% to 7.9% 
at the time of conception, and of the male smokers 
from 24.2% to 18.0%.

The rate of hard (one drink or more per day) and 
regular (more than one drink per week) drinkers 
was 8.8% and 65.7% among male participants; thus, 
reduction of drinking was advised. Couples were also 
informed about the hazards of cocaine, heroin and 
other illicit drug use.

Finally 7,765 female participants were evaluated 
in a validation study between 1984 and 1992, and as it 
appeared, 6502 (83.7%) followed the protocol of the 
HSP. However, this proportion was higher in females 
with male partners (5,041; 91.0%) than in females 
without male partners (2,724; 70.3%). Benefits of 
male participation for females included a lower drop-
out rate, better understanding of medical methods, 
and a greater likelihood of fulfilling the HPS protocol 
in an appropriate amount of time.

Discussion
The involvement of male partners was successful in 
81% of the couples in the HSP between 1984 and 
2010. The participation of males was important for 
some medical aspects.

There was a robust decline in the quality of sperm 
in male participants. The Hungarian baseline figures 
of sperm were determined in healthy young males 
(medical students) in 1965–1966, and the mean num-
ber of spermatozoa was 74 M/mL.6 This finding was 
in agreement with the results of clinical examinations 

in the 1960s. The sensitivity and specificity of sperm 
counts are limited for biological and technical rea-
sons; therefore, the combined examination of sperm 
count, motility and morphology was introduced in 
the HPS.7 The sperm analysis of the male participants 
of the HPS was performed by the same method and 
by the same assistant;9 therefore we could not attribute 
the drastic decrease of sperm count and the increase 
of teratoid forms to technical differences.

This decline in semen quality has also been 
observed in some other countries in the second half 
of the 20th century. Carlsen et al10 stated that human 
semen quality declined by about 50% from 1930 to 
1991. Swan et al11 re-examined the reported data and 
calculated that there were declines of 1.3% per year in 
sperm density, with secular declines that were stron-
gest in Europe, weaker in North America, and either 
small or non-existent in other countries (for which 
data were scarce). In addition, there was a significant 
increase in the incidence of testicular cancer (mainly 
in young adults)12 and a moderate increase in the birth 
prevalence of hypospadias and undescended testis 
(cryptorchidism).13 It was proposed that the above 
interrelated disorders such as low sperm count, tes-
ticular cancer, hypospadias and undescended testis 
be delineated as testicular dysgenesis syndrome.14

The recent drastic impairment of male reproduc-
tive health has generated some hypotheses. One of 
the most accepted hypotheses is connected with endo-
crine-disrupting agents. The major regulator system 
of the male reproductive system is the hypothalamic-
pituitary-testis (HPT) axis including gonadotropin-
releasing hormone (GnRH) in the hypothalamus, 
follicle-stimulating hormone (FSH) and luteinizing 
hormone (LH) in the pituitary gland, and the  Leydig 
cells (secreting testosterone and estradiol) and the 
Sertoli cells (producing inhibin B) in the testis. 
These so-called endocrine-disrupting chemicals can 
interfere at any level of the HPT axis with the most 
sensitive period during fetal life.15 Among the 
 endocrine-disrupting chemicals, there are metabo-
lites of estrogens,16 persistent DDT metabolite, p,p’-
DDE as a potent androgen receptor antagonist,17 
and anti- androgenic phthalates used in perfumes, 
nail varnishes, hairsprays and other chemicals.18 In 
Hungary the massive use of contraceptive pills in 
females was introduced in 1970s and the decline 
of sperm quality was observed some years later.9 
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This finding implies that the consumption of female 
 hormone-contaminated water during pregnancy may 
be dangerous for the development of genital organs 
of male fetuses.

We have also offered an alternative hypothesis sug-
gesting a decline in male reproductive health.19 There  
had been strong natural selection against poor repro-
ductive health in the past, but this selective pressure 
was relaxed in recent years. For example, in Hungary, 
the average number of newborn infants per fertile 
couples was 9 in 1920, while 16% of all  Hungarian 
couples had no child due to their  infertility. How-
ever, the average number of newborn infants in fer-
tile couples subsequently dropped substantially to 
1.3 in recent decades, due to effective birth control. 
On the other hand, infertile couples have had access 
to recent effective fertility treatments  (artificial 
insemination, in vitro fertilization, etc.), so most of 
these couples were able to have children. At present, 
the rate of childless couples due to biological reasons 
is about 6% in Hungary. As a result of these changes, 
the rate of children in the general population born to 
subfertile couples increased from an extremely low 
proportion of 1%–4% at the start of the 20th century 
to about 14%–20% by the end of the 20th century. 
Because of this contraselective trend, the proportion 
of men in the population with an inherited origin of 
subfertility has increased substantially during the 
period that sperm density has been reported to have 
declined. We hypothesize that the relaxation of natu-
ral selection against subfertility may account for the 
recent decline in sperm quality, and note that subfer-
tility is also related to the higher risk of hypospadias 
and testicular cancer.19

Paternal age also influences spermatogenesis. 
With advanced age, the number of germinal cells 
and Sertoli cells decreases, while Leydig cells 
become hypertrophic parallel with the sperm count 
decrease in the semen. However, complete spermato-
genesis has been observed in men up to the age of 
95 years.20

Finally two additional benefits of HPS are men-
tioned here. The preconception screening of STIs/
STDs in female participants in the HPS21 was com-
plemented by the examination of male partners. In 
general, STIs/STDs were diagnosed in both members 
of couples followed by their parallel treatment in the 
secondary care. The beneficial effect of  preconception 

screening of STIs/STDs with appropriate treatment 
has been demonstrated by a reduced rate of preterm 
birth.21

One of the major risks for germ cells and the fetus 
is the smoking of prospective fathers and mothers. 
The educational course for prospective parents who 
were smokers during the 3-month preparation period 
for conception helped to explain several risks of 
smoking and helped motivate parents to quit. This 
method was successful for prospective mothers and 
some prospective fathers.22

In conclusion, the involvement of males in the 
HPS resulted in an earlier detection of male infertil-
ity with the appropriate treatment of infertile couples, 
allowing these couples to achieve conception earlier. 
Thus, it appears necessary to change the previous def-
inition of infertility. Instead of “no conception after 
more than 12 months of sexual activity without con-
traception”, this definition may be better termed as 
“no conception after the recognition and treatment of 
the female, the male or combined infertility problems 
during preconception care”. In addition, the precon-
ception screening of STIs/STDs of couples including 
males, followed by effective treatment of these cou-
ples, reduced the risk of preterm births. Finally, the 
integration of a smoking cessation program in the HPS 
helped some prospective fathers to quit smoking.

Another topic that needs discussion is increasing 
paternal age. In general, males are older (by a mean of 
4 years) than their female partners in Hungary; thus, an 
increasing maternal age is associated with an increas-
ing paternal age. This trend was observed repeatedly in 
the HPS during the study period.  However, the propor-
tion of males over 35 years (16.2% versus 38.1%) and 
40 years (5.9% versus 13.0%) in the HPS was lower 
than in the Hungarian population; thus, advanced pater-
nal age was not a reason for participation in the HPS.

Gametogenesis involves mitotic proliferations, 
being meiotic recombination followed by reduction 
divisions and subsequent differentiation into highly 
specialized germ cells.23 These processes are quite 
different, however, in the germ cells of males and 
females. The number of mitotic cell divisions during 
spermatogenesis reaches approximately 150 divisions 
at the age of 20 years and increases linearly at a rate 
of about 23 cell divisions per year, to reach 840 divi-
sions at the age of 50.24 There are only 22 divisions 
during oogenesis throughout the life of a female. 
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The duration of meiosis during spermatogenesis is 
short, only weeks, while it is much longer for female 
germ cells, up to several decades. These biological 
phenomena explain the different vulnerability of 
germ cells to mutagenic factors in males and females. 
A higher mutagenic risk in older men was shown25 
and was explained by possible causes:
1. There is a reduced activity of anti-oxidant enzymes 

in seminal fluid and spermatozoa in older men.26

2. The ability to respond to mutagens with germ cells’ 
apoptosis to avoid genetically altered spermatozoa 
decreases with age.27

3. DNA repair system is lacking in late spermatids 
and spermatozoa.28

4. The aging males present hypermethylation of ribo-
somal DNA in spermatozoa.29

These biological mechanisms explain the real and 
possible higher genetic risk in the offspring of older 
fathers:
A.  There is a higher risk of some autosomal domi-

nant disorders, such as achondroplasia and Apert 
syndrome due to new mutations (single base 
substitutions) in two specific genes: fibroblast 
growth factor receptor 2 and 3, ie, FGRF2 and 
FGFR3. The prevalence of achondroplasia is 1 in 
15,000 live births and about 97% of cases are 
caused by two new mutations at the same site of 
the FGFR3 gene. The risk of a male aged over 
50 years of fathering a child with achondropla-
sia is 7.8-fold higher than that of a 25–29 year 
old man.30 However, this higher relative risk of 
achondroplasia in the offspring of fathers aged 
over 50 years means an absolute risk of 1 in 1,923, 
which is clinically negligible.

The prevalence of Apert syndrome is 14 cases 
in 1 million live births, caused by two specific 
mutations in FGFR2 gene. The risk for Apert 
syndrome is 9.5-fold higher in a male aged over 
50 years than that of a 25–29 year old man.30

Some other autosomal-dominant genetic 
diseases due to new mutations such as thanato-
phoric dysplasia type I and II (again mutations 
of FGFR3 gene), multiple endocrine neopla-
sia type 2B (caused by RET proto-oncogene), 

myositis ossificans and Marfan syndrome30 

have an almost exclusively paternal origin. 
 Neurofibromatosis type I, Pfeiffer’s and  Crouzon 

syndromes were also found to be connected with 
the new  mutations of paternal origin, but other 
studies did not confirm this relation. Thus, in 
men aged at least 40 years, the risk of de novo 
autosomal dominant diseases was estimated at 
0.3%–0.5% by  Friedman31 but others considered 
this to be an exaggerated figure.30

B.  The risk of polysomy (eg, Down syndrome) in 
children of advanced-aged fathers is not higher, 
though a higher risk of Down syndrome in the 
offspring of elder fathers has been previously 
 published.32

C.  A higher rate of structural chromosomal aberra-
tions in spermatozoa of older men was observed,33 
but a higher rate of de novo structural chromo-
somal aberrations was not found in live-born 
newborns, stillbirth and prenatally diagnosed mal-
formed fetuses of older fathers.34

D.  Advanced paternal age is associated with a some-
what higher risk of some structural birth defects, 
eg, cardiovascular malformations.35

E.  A somewhat higher rate of mortality including 
miscarriages, stillbirths and infant mortality was 
found in the offspring of older fathers.36

F.  Older fathers need a longer period to achieve 
conception including in vitro fertilization with a 
possible higher risk of chemical pregnancy (very 
early fetal loss).37

G.  Some studies have shown an association of 
advanced paternal age with a higher risk of 
childhood cancer and autism spectrum in addi-
tion to some complex diseases such as non-
familial Alzheimer’s disease,  non-familial 
schizophrenia, and prostate cancer in the chil-
dren of older fathers. A recent study in  Iceland 
showed that the mutation rate of single nucle-
otide polymorphisms is affected by the age of 
the father at the time of the conception of the 
child. The paternal age effect resulted in an 
increase of about two mutations per year and an 
exponential model estimated paternal mutations 
doubling every 16.5 years. These observations 
shed light on the importance the father’s age has 
in the risk of diseases such as schizophrenia and 
autism-spectrum.38

H.  A shorter life expectancy in children of older 
fathers is worth considering in prospective fathers 
over 50 years.
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On the other hand, socio-economic advantages for 
children born to older fathers have also been shown.39

In conclusion, in spite of the theoretical well-
 defined risks for de novo autosomal dominant 
 disorders in the offspring of older fathers, so far the 
clinically recognizable risks are not high. Thus, the 
opinion of the American College of Obstetricians 
and  Gynecologists40 was that advanced paternal age 
is not a reason to counsel routinely. However, our 
opinion is that these risks of elder prospective fathers 
warrant discussion with male participants and their 
female partners in preconception care, and it is worth 
recommending a special ultrasound imaging in the 
18th–20th gestational weeks of fetuses because of 
these potential defects.

conclusions
The main message of this paper is that the involvement 
of male partners in preconception care is feasible and 
useful. Experiences in Hungary showed the significant 
change in male behavior concerning reproduction, 
eg, in their participation in the preconception care. In 
addition, the participation of males helped to detect 
infertility and STIs/STDs earlier, followed by an ear-
lier treatment of the couples. In addition, prospective 
fathers with specific genetic risks of disorders were fre-
quently recognized and directed to appropriate experts. 
The participation of males improved the compliance 
of their female partners in the HPS and increased their 
self-esteem, helping to achieve a healthy baby.

Acknowledgements
The authors thank the previous and present co-work-
ers of the HPS for their work.

Funding
The Hungarian Preconception Service is funded from 
the government budget.

competing Interests
Author(s) disclose no potential conflicts of interest.

Author contributions
Conceived and designed the experiments: AEC. Ana-
lyzed the data: BC. Wrote the first draft of the manu-
script: AEC, BC, AV. Contributed to the writing of 
the manuscript: AEC, BC, AV. Agree with manuscript 
results and conclusions: AEC, BC, AV. Jointly 

developed the structure and arguments for the paper: 
AEC, BC, AV. Made critical revisions and approved 
final version: AEC, BC, AV. All authors reviewed and 
approved of the final manuscript.

Disclosures and ethics
As a requirement of publication author(s) have pro-
vided to the publisher signed confirmation of compli-
ance with legal and ethical obligations including but 
not limited to the following: authorship and contribu-
torship, conflicts of interest, privacy and confidential-
ity and (where applicable) protection of human and 
animal research subjects. The authors have read and 
confirmed their agreement with the ICMJE author-
ship and conflict of interest criteria. The authors have 
also confirmed that this article is unique and not under 
consideration or published in any other publication, 
and that they have permission from rights holders 
to reproduce any copyrighted material. The authors 
report no conflicts of interest. The authors alone are 
responsible for the content and writing of the paper. 
The external blind peer reviewers report no conflicts 
of interest. Written informed consent to participate 
was obtained from all study participants.

References
 1. Sankaranarayanan K, Czeizel AE. Disease spectrum. In: Czeizel E, 

Benkmann HG, Goedde HW, Choyke A, Simán K, Straub BF, editors. 
 Genetics of the Hungarian Population: Ethnic Aspects, Genetic Mark-
ers, Ecogenetics, and Disease Spectrum. Berlin: Springer Verlag; 1991: 
237–80.

 2. Bribiescas RG. An evolutionary and life history perspective on human male 
reproductive senescence. Annals N Y Academy Sci. 2010;1204:54–64.

 3. Toulemon L. Historical overview of fertility and age. Maturitas. 1988;Suppl 1: 
5–14.

 4. World Health Organization (WHO). Reproductive health strategy to accel-
erate progress towards the attainment of international development goals 
and targets. Available at: http://www.who.int/reproductivehealth/publica-
tions/general/RHR_04_8/en/index.html. Accessed Dec 11, 2012.

 5. Czeizel AE. Experience of the Hungarian Preconception Service between 
1984 and 2010. Eur J Obstet Gynecol Reprod Biol. 2012;161:18–25.

 6. Jung A, Schuppe HC, Schill WB. Are children of older fathers at risk for   
genetic disorders? Andrologia. 2003;35:191–9.

 7. WHO Laboratory Manual for the Examination of Human Semen and 
Sperm-Cervical Mucus Interaction. 3rd ed. 1992; Cambridge: Cambridge 
University Press.

 8. Czeizel AE, Hancsók M, Viczián M. The results of sperm analysis 
in the husbands of women with repeated abortions. Orvosi Hetilap. 
1967;108:1591–5.

 9. Lantos I, Czeizel AE. The result of screening-type sperm analysis in the male 
participants of the Hungarian Preconception Service. Magyar  Andrológia. 
1997;1:29–32.

 10. Carlsen E, Giwercman A, Keiding N, Skakkebaek NE. Evidence for decreas-
ing quality of semen during the past 50 years. BMJ. 1992;305:609–13.

 11. Swan SH, Elkin EP, Fenster L. The question of declining sperm density 
revisited: an analysis of 101 studies published 1934–1996. Environ Health 
Perspect. 2000;108:961–6.

http://www.la-press.com
http://www.who.int/reproductivehealth/publications/general/RHR_04_8/en/index.html
http://www.who.int/reproductivehealth/publications/general/RHR_04_8/en/index.html


Fathers in preconception care

Clinical Medicine Insights: Reproductive Health 2013:7 9

 12. Adami H, Bergström R, Mohrer M, et al. Testicular cancer in nine northern 
European countries. Int J Cancer. 1994;59:33–8.

 13. Czeizel A. Increasing trends in congenital malformations of male external 
organs. Lancet. 1985;1:462–3.

 14. Skakkebaek NE, Rajpert-De Meyts E, Main KM. Testicular dysgenesis 
 syndrome: an increasingly common developmental disorder with environ-
mental aspects. Human Reprod. 2001;16:972–8.

 15. Fisher JS. Environmental anti-androgens and male reproductive health: 
focus on phthalates and testicular dysgenesis syndrome. Reproduction. 
2004;127:305–15.

 16. Sharpe RM, Skakkeback NE. Are oestrogens involved in falling sperm counts 
and disorders of the male reproductive tract? Lancet. 1993;341:1392–5.

 17. Kelce WR, Stone CR, Laws SC, Gray LE, Kemppainen JA, Wilsom EM. 
 Persistent DDT metabolite p,p’-DDE is a potent androgen receptor  antagonist. 
Nature. 1995;375:581–5.

 18. Gray LE Jr, Osthy J, Furr J, Price M, Veeramachaneni DN, Parks L.  Perinatal 
exposure to the phthalates DEHP, BBP, and DINP, but not DEP, DMP, 
or DOTP, alters sexual differentiation of the male rat. Toxicol  Sciences. 
2000;58:360–5.

 19. Czeizel AE, Rothman KJ. Does relaxed reproductive selection explain the 
decline in male reproductive health? A new hypothesis. Epidemiology. 
2002;13:113–4.

 20. Dakouane M, Bicchieray L, Bergere M, et al. Influence du vieillessement 
sur la sparmatogenése: étude histologique et cytogénétique moléculaire au 
niveau testiculaire chez 46 sujects ágés de 29 á 102 ans. Andrologie. 2004; 
14:197–205.

 21. Bánhidy F, Dudás I, Czeizel AE. Preconceptional screening of sexually 
transmitted infections/disorders. Cent Eur J Medic. 2011;6:49–57.

 22. Gönczy L, Czeizel AE. Integrating smoking cessation into periconceptional 
care. Tob Control. 1996;5:160–1.

 23. Wolgemuth DJ, Laurion E, Lele KM. Regulation of the mitotic and meiotic 
cell cycles in the male germ line. Recent Prog Horm Res. 2002;57:75–101.

 24. Crow JF. The origin, patterns and implications of the human spontaneous 
mutation. Nat Rev Genet. 2000;1:40–7.

 25. Wiener-Megnazi Z, Auslender R, Dirnfeld M. Advanced paternal age and 
reproductive outcome. Asian J Andriol. 2012;14:69–76.

 26. Ong CN, Shen HM, Chia SE, et al. Oxidative DNA damage. Antioxidants 
and human sperm. In: Nesaretman K, Packer L, editors. Micronutrients 
and Health: Molecular Biological Mechanisms. 2002; Boulder: Amer Oil 
Chemists Society.

 27. Brinkworth MH. Paternal transmissions of genetic damage: finding in 
 animals and humans. Int J Andriol. 2000;23:123–35.

 28. Tarin JJ, Brines J, Cano A. Long-term effects of delayed parenthood. Hum 
Reprod. 1998;13:2371–6.

 29. Adkins RM, Thomas F, Tylavsky FA, Krushkal J. Parental age and levels 
of DNA methylation in the newborn are correlated. BMC Med Genet. 2011; 
12:47.

 30. Risch N, Reich EW, Wishnick MM, McCarthy JG. Spontaneous mutation 
and parental age in humans. Am J Hum Genet. 1987;41:218–9.

 31. Friedman JM. Genetic disease in the offspring of older fathers. Obstet 
Gynecol. 1981;57:745–9.

 32. Fisch H, Hyun G, Golden R, et al. The influence of paternal age on down 
syndrome. J Urol. 2003;169:2275–8.

 33. Martin RH, Rademaker AW. The effect of age on the frequency of sperm 
 chromosomal abnormalities in normal men. Am J Hum Genet. 1987;41: 
484–92.

 34. Hook EB, Cross PK. Rates of mutant and inherited structural chromosomal 
cytogenetic abnormalities detected at amniocentesis: results on about 63,000 
fetuses. Ann Hum Genet. 1987;51:27–55.

 35. Yang Q, Wen SW, Leader A, Chen XK, Lipson J, Walker M. Paternal age 
and birth defects: how strong is the association? Hum Reprod. 2007;22: 
696–701.

 36. Zhu JL, Vetergaard M, Madsen KM, Olsen J. Paternal age and mortality in 
children. Eur J Epidemiol. 2008;23:443–7.

 37. de la Rochebrochard E, de Mouzon J, Thépot F, Thonneau P. Fathers over 
40 and increased failure to conceive: the lessons of in vitro fertilization in 
France. Fertil Steril. 2006;85:1420–4.

 38. Kong A, Frigge ML, Masson G, et al. Rate of de novo mutations and the 
importance of fathers age to disease risk. Nature. 2012;488:471–5.

 39. Bray I, Gunnel D, Davey Smith G. Advanced paternal age: how old is too 
old? J Epidemiol Community Health. 2006;60:851–3.

 40. [No authors listed]. ACOG committee opinion. Advanced paternal age: risks 
to the fetus. Committee on Genetics. American College of Obstetricians and 
Gynecologists. Int J Gynecol Obstet. 1997;59:271–2.

http://www.la-press.com

