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Fifty-six males from infertile couples were categorised into two different groups 
and their semen quality examined. Patients in which there was no evidence of 
interference with normal testicular thermoregulation either during the day or the 
night were classified as ‘cool workers’ and ‘cool sleepers’ (Group I, n = 26). In the 
other group (II), ‘warm workers’/‘ warm sleepers’ (n = 30), there was evidence for 
scrotal insulation. The number of good moving spermatozoa per ejaculate as well as 
this number per ml was greater in ‘cool workers’/‘cool sleepers’ than in ‘warm 
workers’/‘warm sleepers’ (p < 0.001). These results emphasize the need for compre- 
hensive patient history when evaluating infertility problems. Similarly, living habits 
may play a role in human male infertility and treatment. 
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Introduction 

The temperature at which normal spermatogenesis in most mammals occurs is 
3-4” C below normal intra-abdominal temperature [l-3]. These mammals possess 
mechanisms to regulate intratesticular temperature, the most important of which are 
the scrotum with its wall adaptation and the counter-current heat-exchange mecha- 
nism [4-71. Elevated temperatures, either from a febrile state or local elevations, can 
affect the seminiferous tubules, impairing spermatogenesis and causing abnormal 
sperm morphology [2,3,8]. Conversely, it is thought that Leydig cells are not 
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temperature sensitive. However, recent reports indicate that testosterone produced 
by Leydig cells from heated testes (at 43” C for 30 min) may not be secreted as 
effectively as in normal testis [9,10]. Scrotal insulation preventing adequate heat 
exchange, can result in an elevated testicular temperature resulting in a disruption 
of normal spermatogenesis [5]. 

The insulating effects of clothing in men might cause such an increase in the 
‘deep scrotal’ temperature [ll], while repeated increases in body temperature might 
also influence spermatogenesis [3,8]. Besides the insulating effect, clothing may raise 
testicular temperature through prolonged contact with adjacent warm body tissues 
(i.e., thighs, lower abdomen). 

In this paper a study of the influence of occupation and living habits on semen 
quality in men is presented. 

Materials and methods 

Patients 
At the first visit to our infertility clinic we had a comprehensive interview with 

the males of infertile couples. During the interview the attention was focussed, 
among other things, on their occupation and living habits. Attention was given to a 
sitting versus a non-sitting occupation, to sleeping with or without underwear, and 
to regular use of electric blankets, down filled quilts, saunas and hot baths [8,11]. 

Patients with any type of disease 3 months prior to the interview and users of 
drugs known to interfere with spermatogenesis were excluded from the study. Users 
of excessive amounts of alcohol (2 5 glasses/day) as well as heavy smokers (2 25 
cigarettes/day) were also excluded [12,13]. 

Following a general physical examination, in the patients suspected of having a 
varicocele, further screening was done using Doppler flowmetry and scrotal ther- 
mography [14]. The 16 patients diagnosed to have varicocele were excluded from the 
study. Serum levels of LH, FSH and testosterone were measured in all patients, and 
those showing abnormal levels for any of these hormones were not included in the 
analysis. 

Based on occupation and sleeping habits the patients were categorized into two 
groups. Patients in which there was no evidence for interference with normal heat 
dissipation during the day nor during the night were classified in group I, the ‘cool 
workers’ and ‘cool sleepers’. The second group consisted of patients in which during 
the day and night there was evidence for scrotal insulation, ‘warm workers’ and 
‘warm sleepers’; in general, those patients that were sitting during an average 
working day for 6 hours or more and were sleeping with underwear on (Y-fronts) or 
used electric blankets or down filled quilts. 

Semen analysis 
Following physical examination, two semen samples were collected by masturba- 

tion, at weekly or biweekly intervals, after a 3 day period of abstinence. At least two 
semen samples per patient were analysed by standard procedures [15]. Sperm 
motility was assessed quantitatively as well as qualitatively within 2 hours of 
collection. Semen volume, sperm cell concentration, total sperm number and cell 
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morphology was determined. The quality of sperm motility was classified as no, 
poor, impaired, good or excellent movement [15]. It was found that spermatozoa 
having abnormal morphology have either no or sluggish movement [16], therefore 
the number of good moving spermatozoa per ml and the total volume of ejaculate 
were considered the most useful parameters. 

Statistical evaluation 
Group differences in the parameters were compared using the Wilcoxon-Rank- 

sum test. Differences in age distribution between the two groups were analysed 

using the Students t test. 

Results 

Patients 

Of the 56 men included in this study, 54% were found to have a sitting 
occupation and slept with underwear on. 

Although the lifestyle of several patients included the use of electric blankets, 
down filled quilts, sauna and hot baths their incidence was too low for further 
analysis. Differences in age distribution between the two groups are not statistically 
significant (p > 0.1). The mean age in group I was 29.4 years (3.58 (SD)) and ages 
ranged from 21 up to 35 years. In group II the mean age was 29.9 years (3.72 (SD)) 
with a range from 21 up to 41 years. 

Semen analysis 
Figs. 1 and 2 are graphical representations of the distribution of good moving 

spermatozoa in the two groups. Since the distribution was not homogeneous they 

are presented on a semi-logarithmic scale. Mean values indicate differences between 
the two groups. The total number of second samples is lower than the total number 
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Fig. 1. Graphical representation of the number of good moving spermatozoa per ml in each of the groups 
(open bars = first sample, closed bars = second sample). 
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Fig. 2. Graphical representation of the number of good moving spermatozoa per ejaculate in each of the 
groups (open bars = first sample, closed bars = second sample). 

of first samples, as eight men presented only one semen sample. Differences 
between the first and second sample in each group were not significant. 

Patients in group I consistently exhibited a greater sperm motility than group II. 
The number of good moving spermatozoa/ml in the first as well as the second 

sample were significantly (p c 0.001) higher in group I than in group II. The same 
significant difference was found in the total number of good moving spermatozoa 
per ejaculate. 

Discussion 

Those mammalian species possessing scrotal testes, including man, are sensitive 
to scrotal insulation which has been shown to disrupt spermatogenesis [l-3,17]. 

Our results suggest that occupational and living habits apparently through scrotal 
insulation can influence sperm quality. In particular the ‘warm workers’ and ‘warm 
sleepers’ had reduced numbers of good moving spermatozoa compared to the ‘cool 
workers’ and ‘cool sleepers’. 

Experimentally, damage to the testis can be produced by insulating the scrotum, 
so as to prevent normal heat loss or by heating the whole animal [3]. Repeated 
increase of body temperature, by means of excessive sauna use, was studied in man 
and it was shown to disrupt spermatogenesis [8]. Recently it has been shown that a 
fair assessment of testicular temperature could be achieved by scrotal temperature 
measurement [18]. Brindley reported effects of the type of underwear (Y-fronts vs. 
Boxer shorts) worn, common activities and posture on the ‘deep scrotal tempera- 
ture’. Men sitting with the legs crossed or sleeping with underwear have the highest 
deep scrotal temperatures [ll]. Mieusset et al. observed significantly higher scrotal 
temperatures in infertile than in fertile men. Furthermore, in the infertile men it was 
found that the higher the scrotal temperature, the more altered the sperm character- 
istics [19]. 
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Negative influence of occupation and living habits on semen quality have to be 
considered carefully by designing a treatment protocol for male infertility. Improved 
seminal characteristics in infertile men after a conservative treatment regimen based 

on the avoidance of testicular hyperthermia (due to hot baths and/or tight clothing) 
have already been reported [20]. Recently it has been shown that in 36 ‘hard core’ 
infertility couples cooling of the scrotum resulted in a pregnancy in 11 out of 25 
couples [17]. It has been demonstrated that after prolonged cooling of the scrotum 
sperm concentration and motility improved in oligospermic men [21]. 

Future research will concentrate on 24-hour monitoring of deep scrotal tempera- 
ture and its relationship to intra-testicular temperature and male infertility. 
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