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Abstract

Introduction There is no doubt that lifestyle factors can

be detrimental to fertility. The aim of the present pilot

study was to identify initial prevalence rates for behaviour-

related fertility disorders in a clinical sample of couples

wanting a child.

Methods Between February 2010 and August 2010, all

patients coming for the first time to Heidelberg Univer-

sity’s Women’s Hospital for consultation on involuntary

childlessness were asked to fill out a questionnaire

designed by the authors of this article. The questionnaire

was based on a review of the relevant literature, with

special reference to the latest research findings on behav-

iour detrimental to fertility. Of the 156 couples addressed,

110 women and 100 men took part in the study.

Results For behaviour-related infertility, 9 % of the

women and 3 % of the men in our sample were classified

on the basis of BMI \18.5, sexual disorders, or abuse of

anabolic steroids. If we include smokers, these figures

increase: 11 % female smokers and 18 % male smokers. A

further 19 % of the women practised sport to an excessive

degree; and 26 % of the women and 53 % of the men had a

BMI C25.

Discussion The prevalence of behaviour-related fertility

disorders should not be underestimated. For the prevention

of behaviour-related fertility disorders, it is important to

inform the population about lifestyle-mediated fertility

risks.

Keywords Body mass index � Sexual behaviour �
Psychological distress � Lifestyle � Risk factors

Introduction

The impact of psychological factors influencing infertility

is a controversial issue. It is certain that the concept of

(solely) ‘‘psychogenic infertility’’ is no more of relevance

today [4]. Once it became apparent from scientific studies

that there were no grounds for the initial pathologization

(mostly of the women) via ascription of certain personality

features, research moved away from the ‘‘psychogenic

infertility model’’ towards a ‘‘psychological consequences

model’’ that focused on the psychological factors resulting

in infertility and reproductive medicine treatment [39].

The first publication in Germany propagating a new

definition of behaviour-related infertility was the article

Psychosomatik in der Reproduktionsmedizin—Leitlinien

(Psychosomatics in Reproductive Medicine—Guidelines),

which appeared in 2000 ([32]; see [39]). Since 2006, this

definition is also part of the German medical guidelines on

assisted reproduction [8]. The definition encompasses the

following behaviours that have a negative or restrictive

effect on fertility:

1. if, despite the desire for a child and relevant counsel-

ling from a doctor, a couple continues to display

behaviour detrimental to fertility (e.g. over-/under-

weight; alcohol, nicotine, tablet abuse; highly com-

petitive sport; extremely debilitating job stress);
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2. if a couple does not have intercourse on fertile days, or

if a solely psychogenic sexual disorder is present;

3. if a couple explicitly says yes to a medically indicated

course of therapy for involuntary childlessness but

then decides not to embark on it, even after thinking it

over a lengthy period.

The present study is the first to investigate the preva-

lence of behaviour-related fertility disorders as described

by this definition. Previously, behaviour-related fertility

disorders were estimated on the basis of clinical observa-

tion to be responsible for 5 % of all cases of infertility [39],

an assessment largely geared to the presence or absence of

a functional sexual disorder [40].

State of research

First, the authors of this article combed the relevant literature

in a narrative review in search of the newest studies, reviews

and meta-analyses providing information on up-to-date

reference values and the present status of research on the

topic of lifestyle factors and infertility. The numerous arti-

cles on the effects of lifestyle factors on IVF therapy or its

outcome were left out, leaving only those publications dis-

cussing natural fertility. Among the psychosocial risk factors

that are known to be detrimental to fertility and were dis-

cussed in the literature are age, smoking and extreme over-

or underweight [10, 19, 20, 22]. Alcohol, caffeine, mental

stress and excessive sporting activity are widely considered

to be potentially detrimental factors, but research findings in

the literature are anything but unanimous on this point.

Impact of body weight on fertility

Women

In their review, Homan et al. [19] confirm that the negative

impact of over- and underweight is evidence based.

According to WHO [37], the reference values are a body

mass index (BMI) of C25 for overweight and \18.5 for

underweight. In pathophysiological terms, the hormonal

changes to the reproductive system as a result of an

excessive or inadequate supply of energy cause anovula-

tion or amenorrhoea and thus prevent pregnancy [14].

Underweight is one of the main diagnostic criteria for

anorexia nervosa, a severe eating disorder with a high

mortality rate. In their study of lifestyle factors with the

participation of 2,112 pregnant women, Hassan and Killick

[18] confirm that a BMI\19 or[25 involves a relative risk

of 2.2 for needing more than 12 months before the onset of

a pregnancy. As early as 1994, Rich-Edwards established

that the risk of infertility increases with body weight.

Investigating the Nurses0 Health Study (116,678 American

hospital nurses), he found that the risk of infertility was

highest in adipose women with a BMI of C 32 [30].

Men

In men, by contrast, we have no firmly established findings

on the effect of body weight on fertility [19, 22]. A study

by Nguyen et al. [24] investigating 26,303 couples for

connections between infertility and BMI indicated that

BMI also had a significant impact on male fertility. In

agreement with Rich-Edwards’ findings for women,

Nguyen et al. established that in men the infertility rate also

increased with body weight, peaking at a BMI of 32.4. By

contrast, Paasch et al. [26] found a connection between

BMI and fertility only in men between 20 and 30 years

of age.

Impact of sport behaviour on fertility

Women

In the reviews, infertility due to sporting activity is eval-

uated differently. For instance, Derbyshire [11] finds that a

low intake of energy combined with excessive sport

favours infertility. Homan et al. [19], by contrast, point out

that excessive sport has a beneficial effect when BMI is

higher than it should be. None of these articles offer a

precise definition of ‘‘excessive’’ sport. The only reference

drawn upon is a study about the impact of sporting activity

on the outcome of IVF therapy that describes[4 h of sport

per week as detrimental to fertility [23]. Like the hormonal

changes in the hypothalamic–pituitary axis caused by

over-/underweight, extreme sport behaviour also has a

negative effect on hormone balance and fertility [31, 35]. A

major Norwegian study investigating the sport behaviour of

3,887 women from 1983 to 1986 and correlating this with

the birth rate of those same women in 1995 to 1997 indi-

cates that the conception rate declines with increasing

frequency, duration and intensity of sporting activity [15].

These findings were independent of the confounding fac-

tors such as age, smoking or BMI, but were shown to be

reversible during the follow-up period.

Men

Owing to the absence of comparable studies on the subject,

none of the reviews or meta-analyses report on firmly

established findings in connection with the impact of male

sport behaviour on fertility. However, in line with the

female pathomechanism, it is widely conjectured that
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intensive and prolonged physical training will also lead to

hormone production alteration in men [25].

Impact of smoking on fertility

Women

Smoking is known to be a detrimental agent that affects

fertility in a variety of ways [19, 20]. The meta-analysis by

Waylen et al. [36] indicates that women smokers have

significantly fewer pregnancies and significantly more

miscarriages and ectopic pregnancies. None of the articles

make any reference to a boundary value for the number of

cigarettes per day. The analyses attribute to passive

smoking the same detrimental impact as active smoking.

Men

The relevant articles are unanimous on the detrimental

effect of smoking on all semen parameters [19, 20, 22].

Smoking impairs sperm production, sperm count, motility

and fertilisation capacity, affects sperm morphology and

involves a higher risk of damage to genetic information

[13, 21, 28, 41].

Other factors detrimental to fertility

Alongside these well-investigated factors detrimental to

fertility, there are others whose impact is yet to be

adequately confirmed by scientific studies. They include

frequently prescribed medicines like beta-blockers and

anti-depressants, as well as anabolic steroids [2] used by

men to build up muscle mass and known to have a highly

adverse impact on sperm production [27]. In most studies,

excessive alcohol consumption appears as a cofounder of

smoking, so its effects on fertility are yet to be clarified

[12, 22]. Caffeine consumption may adversely affect fer-

tility, but the evidence is limited [19]. The meta-analysis

by Klonoff-Cohen [20] shows that the findings on the

fertility impact of mental stress are ambivalent (see also

[39]). A most recent meta-analysis of 14 prospective

studies with 3,583 infertile women came to the conclusion

that emotional distress did not compromise the chance of

becoming pregnant [7]. The impact of ‘‘extremely debili-

tating job stress’’ as given in the definition above has to be

verified yet.

Sexual dysfunctions and sexual disorders

Whereas sexual disorders are to be treated by professionals

(if the person affected and/or his/her partner suffers from

this disorder), sexual dysfunctions (like infrequent sexual

intercourse) are common and of a temporary nature only;

these dysfunctions are usually not treated. According to

Wischmann [40], sexual disorders as a cause of involuntary

childlessness are relatively unusual. Sexual dysfunctions

resulting from diagnosis and medical therapy are common

in couples with fertility problems, with women more

frequently affected than men [33]. The prevalence of sex-

ual disorders in infertile couples remains unclear [29].

Methods

For the present study, the authors approached all the

couples coming for the first time to Heidelberg Univer-

sity’s Women’s Hospital for counselling on involuntary

childlessness. From February 2010 up to and including

August 2010, all couples were asked before the first med-

ical consultation to complete a questionnaire on psycho-

logical risk factors for infertility (plus the Self-Esteem and

Relationship (SEAR) questionnaire on sexual disorders [9];

its evaluation will be published in another article). The

design of this study and the selection of these question-

naires were approved by the Ethics Committee of the

Medical Faculty of Heidelberg University.

The questionnaire on risk factors was designed by the

authors of this study and contained questions on psycho-

social risk factors for involuntary childlessness, such as on

body image, sporting activity, alcohol drinking, smoking

and nutrition, mental stress, sexual behaviour and medical

diagnostics. The criteria of the questionnaire were geared

to the factors described as detrimental to fertility in the

literature examined beforehand (in the section state of

research) and to the definition of behaviour-related infer-

tility set out earlier. Alongside open questions like ‘‘My

age: … years’’, ‘‘My lowest weight (after puberty): … kg’’;

‘‘My present weight: … kg’’, it also contained questions

with pre-formulated answer options, e.g. ‘‘In comparison

with other women (men) of my size and age, I eat: sub-

stantially less/somewhat less/the same amount/somewhat

more/substantially more’’ or ‘‘At present, I smoke: no

cigarettes/1-5 cigarettes/day/5-20 cigarettes/day/more than

20 cigarettes/day’’, or ‘‘Looking back over the last six

months, I (my partner) could (realistically) have become

pregnant: never/once/two to three times/four to five times/

six times’’.

We classified the questions on the sporting activity of

the couples into the categories ‘‘no’’, ‘‘moderate’’ and

‘‘excessive’’ activity. Here, we took our bearings from a

compendium of physical activity [1] in which specific

sporting activities are categorised according to the energy

consumption they involve (MET = metabolic activity).

Less then 3 METs were rated as ‘‘no sporting activity’’, 3–6
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METs as moderate activity (e. g. golf or table tennis) and

more than 6 METs as vigorous activity (e.g. boxing or

squash). The compendium was developed to improve

comparability between information on sporting activity

volunteered in the framework of scientific studies. In

addition, patients indicating that they spent more than 4 h

per week on moderate sporting activity—compared to the

usually recommended 2.5 h of moderate sporting activity

per week [17]—were placed in the next higher category.

The evaluation of the responses was undertaken via

frequency and percentage calculations, median values and

range, the v2 test and the t test for independent samples

with the aid of the statistics programme SAS 9.2.

Responder/non-responder analysis

A total of 156 couples were approached, the response rate

was 67.3 %. Anamnestic data from the patients’ files were

used to investigate for differences between participants and

non-participants. No significant difference between par-

ticipants and non-participants was identified in any relevant

variable, so selectivity in the study population is unlikely.

Results

Age

The average age of the women was 34 years (range 22–46)

and that of the men 37.5 years (range 22–63). In this study

population, the proportion of women [35 years was close

to 40 % and that of the men [45 years, close to 6 %. At

this age, female fertility is already 50 % lower than it is in

women of 25 years [34]. On average, the unfulfilled desire

for a child had lasted for 2.5 years.

Under- or overweight

The BMI distribution was such that 7.3 % of the women

were underweight (BMI \18.5), while a quarter of the

women and over half the men were overweight (BMI[25).

Eating behaviour: 6.8 % of the women and 7.4 % of the

men indicated that they ate less or much less than others (of

the same sex, size and age), while one-fifth of the women

and over one-third of the men felt that they ate more or

substantially more.

Sport

As much as 65 % of the women and 41 % of the men

engaged regularly in sporting activity, on average 2.6 h a

week. Of these, over one-third of the men and women

practised sport to a vigorous degree (according to the

definition above) averaging 4.4 h per week.

Smoking, alcohol consumption and medication

As much as 10.9 % of the women and 18.4 % of the men

smoked more than five cigarettes a day, while 4.6 % of the

women and 9.3 % of the men said that they drank alcohol

more than 29/week; 8.4 % of the women regularly took

medicines detrimental to fertility and a further 2.8 % on

rare occasions, while 2 % of the men indicated that they

were taking anabolic steroids regularly.

Psychological stress

On a scale from 0 to 5, the patients’ subjective stress

assessment ranged from 11.2 % at the lowest stress level

and 16.9, 21.8, 33 and 10.7 % at the intermediate stress

levels to 6.3 % at the highest stress level. The women

tended to refer more frequently to involuntary childlessness

as the cause of distress, while most of the men blamed it on

their jobs.

Sexuality

In the assessment of realistic pregnancy likelihood over the

last 6 months, 41.7 % of the women indicated that con-

ception would have been possible on between zero and

three occasions; 11.5 % of the patients mentioned that they

had failed to take advantage of the woman’s fertile days on

4–6 occasions over the last 6 months. Apart from medical

(e.g. no ovulation) or logistic reasons (e.g. absence of a

partner for job reasons), half of the reasons given for this

came under the headings ‘‘no inclination’’, ‘‘psychological

grounds’’ and ‘‘sexual disorders’’.

Diagnostic investigations

Almost 10 % of the couples said that despite having ade-

quate time, they had delayed a diagnostic investigation for

involuntary childlessness (e.g. a semen analysis) for

3 months or more despite the advice given to them by their

doctors.

Prevalence of behaviour-related fertility disorders

in our sample

In the following, we distinguish between couples whose

responses suggest that they may be affected by behaviour-

related fertility disorders (at least in part) and couples most

probably affected by that condition (in accordance with the

definition referred to earlier). Assessment of the prevalence
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of behaviour-related fertility disorders took place stepwise

with increasing stringency of the definition.

First, we singled out all patients fulfilling at least one the

following criteria for possible behaviour-related risk

factors:

• BMI \18.5 in women

• excessive sport (in women)

• [5 cigarettes/day (both partners)

• consumption of anabolic steroids (in men)

• sexual disorders (dyspareunia, sexual abstention for

6 months, reference to sexual disorder/s in the

questionnaire)

Outcome

In accordance with this definition, 42.7 % of the female

patients (see Fig. 1) and a quarter of the men (25 %; see

Fig. 2) were evaluated as probably behaviour-related

infertile. Among the women, 5.5 % displayed two or more

risk factors. This was the case in only 1 % of the men.

In the next stage, the group of smokers was excluded

from the overall evaluation on account of the addiction

potential (in our view, smoking is not a ‘‘lifestyle’’ factor

that is easy to modify), although scientific studies have

established beyond doubt that smoking is detrimental to

fertility. Excessive sport on the part of women (which we

cannot assume in every case to be known as detrimental to

fertility) and sexual disorders that have not been precisely

diagnosed (this includes ‘‘dyspareunia’’ in the patient files)

were also excluded.

Finally, after the evaluation of each individual aspect

investigated, the following prevalence of behaviour-related

fertility disorders was established: 9.1 % of the women

(with BMI\18.5 or a clearly identified sexual disorder; see

Fig. 1) and 3 % of the men (with anabolic steroid abuse or

a clearly identified sexual disorder; see Fig. 2) in our

sample were very likely to be suffering from behaviour-

related fertility disorders (in accordance with the definition

given above).

Discussion

The potential limitations of the study are as follows. First,

the definition of behaviour-related fertility disorders

referred to earlier includes the case where ‘‘despite (…)

relevant counselling from a doctor, a couple continues to

display behaviour detrimental to fertility’’. In the study

population, it was not possible to establish whether the first

consultation at Heidelberg University’s Hospital for

Women had been preceded by counselling from a doctor

pertaining to factors detrimental to fertility. Accordingly,

this group may not correspond to the population required

by the definition. Second, our sample consisted of couples

undergoing medical investigation in a university hospital.

Given that not all infertile couples seek medical treatment

[6], the generalizability of our results to other samples of

infertile couples might be restricted. Third, the evaluation

of behaviour-related fertility disorders was based on the

couples’ self-assessment in the questionnaire and not on a

medical assessment, so the prevalence of behaviour-related

fertility disorders might be underestimated in this pilot

study. One could also expect that regarding sports, the

reported time might be overestimated and regarding

smoking the number of cigarettes might be underestimated.
Fig. 1 Behaviour-related infertility (graded by criteria stringency):

women

Fig. 2 Behaviour-related infertility (graded by criteria stringency):

men
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In connection with the passage ‘‘if (…) a couple con-

tinues to display behaviour detrimental to fertility’’ in the

definition, the question arose as to which of the lifestyle

factors can safely be classified as detrimental to fertility.

Overweight in particular has become so common that it can

almost be regarded as ‘‘normal’’. According to the WHO

[38], about two-thirds of the women and about three-

quarters of the men in Germany (30 years and older) are

overweight (for obesity 30.9 % of the women and 31.3 %

of the men). Overweight causes a number of illnesses and

is also one of the most difficult eating disorders to deal with

therapeutically. Underweight also has a pathogenic aspect.

Of the eight women in our study population who were

underweight, three also suffered (according to anamnestic

enquiries) from an eating disorder. We can thus assume

underweight to be an illness in these cases. A similar

problem is posed by cigarettes, which are one of the most

frequently consumed drug-containing substances and of

course display major addiction potential.

In the calculation of the proportion of body fat, we did

not use the waist measurement approach recently intro-

duced but the BMI, so as to be able to compare our

findings with those of existing studies. As the BMI does

not allow for any distinction between weight from body

fat and weight from muscle mass, it does not necessarily

reflect the actual body fat content in every patient. It

should be noted that patients indicating a BMI [25 and

engaging in excessive sporting activity were not evalu-

ated as behaviour-related infertile, as weight reduction

enhances fertility in overweight patients. Also, the ques-

tionnaire did not ask how many years the relevant

responders had been practising excessive sport, and so an

evaluation in terms of ‘‘lifestyle factor’’ could only be

approximate.

The indications on the prevalence of sexual disorders

can also only be taken as an approximation, as not all the

ICD-10 criteria of the respective sexual disorder were

systematically addressed. Of the patients probably suffer-

ing from a sexual disorder, only those who fully satisfied

the criteria for sexual disorders were included in the final

outcome. How high the proportion of sexual disorders

really is will need to be investigated in future studies on the

basis of more precise criteria.

Despite these limitations, the study clearly indicates that

given this prevalence of factors detrimental to fertility,

knowledge about the impact of lifestyle in the population

as a whole and particularly in couples who approach a

reproductive medicine centre for advice/treatment is either

inadequate or has not been properly taken into account.

Precisely those risk factors established in meta-analyses as

detrimental to fertility (smoking, excessive alcohol con-

sumption, BMI) are in fact susceptible to modification. In

addition, these factors not only impede natural pregnancy,

but also interfere with the course of infertility therapy and

its outcome [19, 20].

Accordingly, careful anamnesis is indispensable, as in

any medical interview. At the first consultation attended by

couples affected by involuntary childlessness, it is impor-

tant to enquire into modifiable lifestyle factors. This should

be followed by a thorough anamnestic enquiry into sexu-

ality. Studies indicate, however, that even specialist centres

frequently fail to address the sexuality aspect [40]. An

enquiry into the diagnostics routines of local German

gynaecologists in their surgeries revealed that in most

cases, there was no routine anamnesis on the subject of

sexuality. Instead, 70 % of the patients bring up their

sexual problems of their own accord [5]. In most cases,

questions on subjective experience of sexuality, cohabita-

tion frequency or non-contraceptive intercourse remain

unaddressed.

It is certainly true that the general population needs to be

enlightened on these points. Alongside couples affected by

involuntary childlessness, an enlightenment drive for pre-

ventive purposes should naturally be angled primarily at

the younger members of society. Ample proposals for the

prevention of involuntary childlessness and the improve-

ment of anamnesis have been advanced. Anderson et al. [3]

and Berner [5] suggest devising health programmes to help

the relevant couples to alter behaviours detrimental to

fertility and thus prevent involuntary childlessness. A fur-

ther task for medical science would be to draw up guide-

lines on behaviour-related infertility for both physicians

and couples so as to facilitate the initial stages of

counselling.

Conclusion and outlook

According to the definition referred to at the outset, 9 % of

the women and 3 % of the men who attend their first

interview in connection with involuntary childlessness are

very likely affected by behaviour-related fertility disorders.

If we include the widespread risk factors of overweight and

smoking, the prevalence figures soar. An additional 10 %

of the women and 2 % of the men may be suffering from

sexual disorders. These figures indicate that the time has

come to sensitise the population on these points and

enlighten them on the causes and consequences of behav-

iour-related fertility disorders.

The findings suggest that the women are more often

affected by this diagnosis than men. In contrast to women,

we still know very little about the impact of male age on

problems connected with the desire for a child. Meta-

analyses have so far failed to clarify the impact of too high

a BMI in men, and at present the findings on male sport

behaviour are even more contradictory. This means that, on
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the one hand, more research is required on these points and,

on the other, preventive measures counteracting behaviours

detrimental to fertility in the general population (e. g. [16])

need to be established or stepped up.
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