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B »"The Sperm Count Debate

» ,"In 1992 a key paper by Elrzabeth

- Carlsen and coworkers: appeared in the

-8 see-saw battle,-now .

, favonng the prﬂponents :
~.and now the debunkers,
" depending on'the result -

- ofthe fatest study ta

E appear -

S Sonia Hemandez Dlaz, M D..b :
. M PH E )

" British Medical Journaly it argued that
'analy51s of publrshed estimates of sperm
. .counts in human males shows an alarm-' .
© ing, worldwrde decline of about 50%

" from the 1930’ to the 1990’. Thrs

. paper has spawned a flurry of activity,
-~ “as scientists around the globe struggle to
“determine whether the’ apparent decline -
s real or srmply an artifact of changing -
" measurement methods or unrecognized

biases in the way data are collected:

5 ':'The results to date have been mixed—-
The popular press has .

- reported the debate as. - 'many papers réport further data show- .

' ing no decline in sperfh counts over -

- ‘time, while others tend to support. the
'orrgmal hypothesis. “Arguments and
-counterarguments regarding proper -

- analysis and interpretation-of historical :
“sperm-count data have beeri traded.
The: popular press has reported the.
‘debate as'a see-saw battle, now favéring
the proponénts'and row the debunkers,

. depending on the results of the latest

study to appear. "As in many scientific -

. debates, the mtroductron of more: data
" and increased scrutiny of analytrcal

" methods has served to show that the.

problem is‘more complex~—and the fmal e

conclusion more elusive—than origi-

~nally appreciated... In this issue of RISK
- IN:PERSPECTIVE, we examine some of
_+ the issues and the state of the evidence

regarding the hypothesis of sperm- -count

decline in the human populatron

| '.:'SPEHM COUNT

L V"Begrnnmg at- puberty, the testes of
- human rnales begin producrng many

©_ Analysis-
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",-_mlllrons of sperm cells per. day, wlth the

number initially rising and then gradu-"

ally, declining with age, Sperm countis -
_a:measure of the number of sperm cells '

in orie milliliter (about 1/30th of an

' ounce) of seminal fluid. Researchers »
- have measured sperm counts i connec- -
~‘tion w1th fertility studies and in donors :
* to sperm banks. (It is the pubhshed

_results of: such studres frorn previous.
* -decades that. Carlsen and colleagues~ -
: "analyzed ) Normal Sperm. counts range_.

'~ widely-among men and among studies,

from highs of well over 100 million .

-+ sperm/milliliter down to 40 million | or
' less. Fertility (the ability.to conceive: .
"= children) is rarely' compromised until’
"counts drop below 20 million,. and even

men with counts under 5 million may

~ be partially fertlle

Measured sperm counts are sub]ect to’ _
. many vatiable factors, and a good deal -

of the controversy surroundrng sperm

" “count data‘has to.do with whether’ par— R

ticular studies have adequately con- -

- trolled for them. ‘Age has already been ]

mentioned; if studies from recent- . -

o ‘decades contain a. hlgher proportion of

older men (whose counts have declined
as they age), then a- “false time-trend

"-could appear, reflecting the changmg

mix of subjects rather than a real .
decline in. sperh production over time -

“for men of a given age. Some analyses

- control for age of donor statistically, -
but not all studies have the requisite.
‘age information. Similarly,” sperm e
‘count will be sharply affected by the - .

. duratien of sexual abstinence before"
' .donation, and only a few studJes have



4_: - lished over a span of several decades.
"~ While using- all the avallable publlshed

. ._'the data to control for this effect
.. There is ever an’annual-cycle'in human '

- sperm production, being higher i in the . *-
*"‘winter months and lower.in the sun--

':mer Thesé and other such factors Iead B

sLotoa great deal of vatiation’ in sperm .

count even for the same man measured
"~ on different days, ‘Even in well con- .
) ducted studies; the person-to-person. ‘

' variation is large.. Moreover, the labo-~

- ratoty ‘methods for:prepating and: -
counting samples have changed over the. L

' ”years, and earlier and later. counts may’
“not be strictly: comparable The con- .

* _cern is'whether temporal trends (i.e;

- trends-over the years). in these extrane-‘v

" . ous factors are leading to false 1nd1ca- .
" tioms of a.time-trend in sperm cournt.

g (Whrch should instead be 1nterpreted as

a trend in the average age of abstinence
- tilne of sperm-count study sub]ects)

’*»scnurmv OF srumrs

The Carlsen study is a-so- called meta-
’ analysrs, it examines the sperm’ count
reports.from 61 d1fferent studies pub-

"

data has benefits, it also means that
' 'studres using different’ methods,-on d1f—
-‘ferent numbers of nien, and from
“widely different geographic locations

must-all be presumed to be: comparable e
© US., and several large studies- reported
Cdata’ from New York, while later stad-:
‘ies in the Catlsen database were pre-'
o dommantly from Europe, Asia, and .

", Critics of the Carlsen study have ques-’
“tiofied the comparablhty ‘Discussion - -

- has focused on three areas: selection of -
subjects, statistical analy51s, and the

potential for confoundmg factors (such

" .as those mentioned above) to generate

" false indications of time trends.

. .Regardrng sub]ect selectlon some stud—

" ies examined potential: donors to sperm

banks, others only accepted donors;
some examined vasectomy candidates -

- “while others studiéd patients at fertrhty
_’«chnrcs that were judged to have “nor-
mal” ‘sperm counts. Different selection's
* criteria focus attention on different seg-

" ments of the'entire male- populatron, e

“and these dlfferent segmeits vary in
- thelr average sperm count The med—

5

';'1cal def1n1t10n of a normal” sperm ‘
. count was rev1sed in the 1970 s- (from
- 60 million to 40 mllllOI‘l) ‘and 50 some
- earlier studies may have'excluded men: g

with’ lower counts; art1f1c1ally boosting "~ .~
_ the apparent average count..

- discussions have focused on how the

" many: studies with very few sub]ects _
. should be weighted relative to the'more.”
. reliable large-studies. - ‘Some:critics -

. have also'pointed out that, instead of a‘:
continuous,. gradual decline'in counts
‘over time, the data show that most. ,
studies before about 1970 have simi-~ -
“larly high courits, ‘while those after that'-f '
date have lower ones, but that rio trend
- -for: perhaps even a sllght rrse) is appar- :
- ent after 1970.

- “The potentral role of c0nfound1ng fac-
- tors such as age, duration of abstrnence,;' Sl
. “and others has beén mentloned In
. »,1996 a key observatlon was ‘made’ by

Dr. Harry Fisch and colleagues n'the

" .journal Fertzlzty and Sterility. Sperm R
~ounts tend to vary ‘from geographic . -
" - regien to region, with most Américan
.+ studies, (and i part1cular, New. York

‘ ‘studres) showing high counts, while .

frany studies-conductéd in Furopean

- and third- world nations show lower

counts. .Fisch and’ colleagues noted that *

many of the early studies in the Carlsen

et al. trend analysescame from the™

Africa. . “Thus; the apparent time’ trend

‘may actually reflect.changes over time -
in where the studres were. conducted

' LocAL TRENDS 0 [

= Most of the cr1t1c1sm of the Carlsen
study (and other meta- analyses) arises
- from its ‘conibining the results of stud1es

done.on drfferent populatrons from dif-

 ferent areas using different methods
. They do not demonstrate that: the .
"apparent time- trends in ' world:wide .+

sperm count are spurious, but they do:

‘ra1se questrons regardmg whether what» .

Stat1strcal .



s belng observed is a’ genurne change’ or ‘

“an-artifact of the combination of stud-

- ies. In- recent years;'a number of stud-,
“ ies have been published that. report on-

~ sperm- -count data from smgle regrons
(and even smgle clinics) over time.:
* Within such 4 setting; the methods of

_ "measurement ‘subject recruitment. -

" > biases, and base populanon all remain
- relatrvely constant; reducmg the poten—~

tlal for- spurrous results.

".’The results of these studles of local tlme =
“trends in sperm count hdve been mrxed

A 1995 study by: Auger and’ colleagues

¢ in the New England ]ournal of .

- -Medicine reported a'decline among -

*. Parisian.men’ over:. the last 20 years, and y

- similar results have been reported in
- other areas (Sweden, Scotland '
Belgrum) Tx contrast, no dechnes (or

" even very slrght 1ncreases) have-been
‘reported for other regions (elsewhere in .

- France, F1nland Norway, and several’

. U.S,sites such as New York, Seattle, -
~"Los Angeles, and Minnesota). The
" debate continues about the potential

role of confounding factors, since. some

. of the studies showmg trends do not:

" haye the data to allow for changes in o
age or abstinence time -aniong their ~.j"

“study subjects over ‘the decades. (And’ -
some studies that do have data on.these .
factors demonstrate that they have . -

“indeed changed over-time; it has been.
shown that neglécting to: account for -
these changes would generate a false -

: appearance ofa sperm-count trend.)

" On- balance, the, or1g1nal hypothe31s of a.
- world-wide; ongoing décline in sperm.
count has béen much undermined.by. -
B demonsttation of how easily false
- trends can appear in such data and by
- the illumination of the role of reg1onal

.- . variation in.sperm . counts. Some more
. . -rigorous local studies demoristrate .
- declines, however, while others. show no

such trends The causes and 1mpact of
the geographrc differences i in sperm
count femain unexplalned What is.

"“clear is that there-is no consistent evi--

: dence of a World wide effect on human

sober,’ careful sc1ent1f1c stiady remains

" “before the sperm- “count phenomena are.

completely eluc1dated

ECHAN!SMS AND CAUSES

."bAmong the reasons that the sperrn-'
count questron has received so much -

attention is that some scientists have
speculated that the cause for' a wide- -

- spread decline may be the: ihcreasing .
'-exposure to chem1cals iin the environ-
. mént, especially so- Called endocrine 'dis- -
: ‘ruptmg agents that rnay act by mimick- : -
ing the body’s own hormones, perhaps -
. affectlng reproductive and developmen- S
. 'tal patterns. that are urider hormonal
influence. Ii the laboratory, some 5 '_ .
“endocrinie disrupting agents | have been
fshown to lower the sperm. counts of -
“rats.. In seekmg potentral enivironmen-

'_rnale fertrlrty over the decades Whlle
- .the “battle of the: studies” reported in
‘the press has cooled down, a périod-of

tal culpr1ts, it'is 1mp0rtant to, remember o

_that what seems to be at issue is expo-- -
~ ‘$ure during fetal development;. Thus,
- any effect on spérm counts measured in. -

“today’s-20-40- -year-old. males should be
. sought arnong exposures. to ‘their- moth—y g

ers at least 20-40 years ago of’ more..

Effects' on. males assessed in 1970." ]
(where the Catlsen study first shows an'- :
appreciable apparent effect) should be -

sought in exposure patterns of women.

~in the 1930’ and, 1940 5.~ While cheml-."‘ '
_cal use. has changed over the decades,

one should'not igndre the potentral

. “effects'of the destruction of : war; 'eCo-

- ’nomic upheaval and-changes in the -
sources and nutritional quality of food .
over this timéspan, espec1ally in view of
".the apparent différences’in Europe, the
"U.S.,.and the thrrd world in more: -

;7 recent sperm count averages.

dtis 1mportant to note that there 2 are.no.
.data on any particular cliemical ar even
* .on general chemical exposure that are

“tied to the wrdespread general patterns .
.+ of spermi count drscussed aboye. High. "
' enough doses of some partlcular cheml-:

cals can affect human sperm. count.
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_ - some pregnant women:in the 1950’
~and 1960’s, shows o effect on sperm

' count in men exposed- (as- fetuses in the '

- womb) to. qulte hlgh levels o

‘e -

The best data on an, endocrme dlsrupt-
- ing. chemlcal the fofimer. drug dlethyl-'
stilbestrol (DES), which was given to~

QUESTIONS FOR THE FUTURE

In sum, ‘the’ unSthl’l of whether human ,

sperm counts are changing over time-

- has no clear answer in the mlxed body
" of evidence now available. If there is
an effect; it is certainly less universal
and inexorable than was. first suggested.
What may ‘be causing any such phe-
nomenon is much less clear, and the
hypothesrs of chemical exposure 1s at
present mostly speculatlve

Sperm count is not the only measure of
male reprodUctlve health to be rece1v1ng
_-attention. Thére are time trends in the

- ificidence. of undescended testicles, geni-
+ tal malformatlons, and test1cu1ar cancer -

. that are'also being closely studied. - (W
--discussed this topic in the May 1997
stk in Perspectwe)

These questions ‘are 1mportant enough

that they’ deserve ongoing scrutiny. But '
~in doing so, it is important to bear in
" ‘mind the inherent difficulties in seekmg

- -historical patterns among studies con- -
* ducted before today’s know}edge of the’
potentlal pitfafls and confoundmg
‘effects was established. The causés of
geographlc patterns in average sperm -
-count remiain puzzlmg, but seeking -

eXplanatrons may provide investigators )

with a window into assoc1ated factors
and potentlal causes.
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