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Abstract
BackgroundĹ Few potentiaѴѴy modifiabѴe risk factors of maѴe infertiѴity have been 
identifiedķ and whiѴe different diets and food groups have been associated with maѴe 
infertiѴityķ evidence Ѵinking dietary factors incѴuding phytoestrogens and semen quaѴ-
ity is Ѵimited and contradictoryĺ
ObjectivesĹ To study the associations between phytoestrogen intake and other di-
etary factors and semen quaѴityĺ
MateriaѴs and MethodsĹ A caseŊreferent study was undertaken of the maѴe partnersķ 
of coupѴes attempting conception with unprotected intercourse for ƐƑ months or 
more without successķ recruited from ƐƓ UK assisted reproduction cѴinicsĺ A totaѴ of 
ƐƖƏƕ participants compѴeted occupationaѴķ ѴifestyѴe and dietary questionnaires be-

fore semen quaѴity Őconcentrationķ motiѴity and morphoѴogyő were assessedĺ Food 
intake was estimated by a ѵƔŊitem food frequency questionnaire ŐFFQő covering the 
ƐƑ months prior to recruitmentĺ AnaѴyses of dietary risk factors for Ѵow motiѴe sperm 
concentration ŐMSCĹ <4.8 × 106ņmLő and poor sperm morphoѴogy ŐPMĹ <4% nor-

maѴ morphoѴogyő used unconditionaѴ Ѵogistic regressionķ accounting for cѴustering of 
subjects within the cѴinicsķ first withoutķ and then withķ adjustment for confounders 
associated with that outcomeĺ
ResuѴtsĹ High consumption of daidzein ŐƾƐƒĺƕƓ μgņdőķ a phytoestrogen found in soy 
productsķ was a protective factor for MSC with an odds ratio ŐƖƔѷCIő of ƏĺƔѶ ŐƏĺƓƑŊ
ƏĺѶƑő after adjustment for cѴustering and potentiaѴ confoundingĺ Dietary risk factors 
for PM after simiѴar adjustment showed that drinking whoѴe miѴk ŐOR Əĺѵƕķ ƖƔѷCI 
ƏĺƓƕŊƏĺƖѵő and eating red meat were protective with an OR Əĺѵƕ ŐƏĺƓѵŊƏĺƖƖő for eat-
ing red meat >ƒ timesņwkĺ
DiscussionĹ In this caseŊreferent study of men attending an infertiѴity cѴinic for fertiѴ-
ity diagnosisķ we have identified that Ѵow MSC is inverseѴy associated with daidzein 
intakeĺ In contrastķ daidzein intake was not associated with PM but eating red miѴk 
and drinking whoѴe miѴk were protectiveĺ
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ƐՊ |ՊINTRODUC TION

MaѴe subfertiѴity is a significant factor in approximateѴy ƔƏѷ of aѴѴ 
coupѴes experiencing a period of infertiѴityĺ1 Despite widespread 
concern about reported but disputed decѴines in semen quaѴity and 
more specificaѴѴy totaѴ sperm countķƑķƒ few modifiabѴe factors of 
semen quaѴity have so far been identified Őeg ƓŊѵőĺ The characteriza-

tion of these factors is of particuѴar interest since they offer a means 
to improve maѴe fertiѴity and potentiaѴѴy reduce the need for assisted 
reproductive technoѴogiesĺ

Diet is possibѴy one such factorķ and whiѴe the reѴationship be-

tween conventionaѴ semen quaѴity parameters Őconcentrationķ 
motiѴity and morphoѴogyő and diet patterns and specific dietary 
components incѴuding dietary phytoestrogens has been studied Őeg 
ƕŊƖőķ the resuѴts from these association studies are often inconsis-

tentĺ Increasing consumption of ľWestern dietsĿ has been associated 
with increased sperm concentrationķ10 but not in aѴѴ studiesķ11-13 and 

furthermore has been both positiveѴy12 and negativeѴy10 associated 
with sperm morphoѴogyĺ SimiѴarѴyķ increasing intake of diets con-

sidered heaѴthy Őeg Mediterraneanő has been reported to improve 
sperm concentration or totaѴ sperm count in some12-14 but not 
allƐƏķƐƔ studiesĺ In contrastķ sperm motiѴity has not been associated 
with diets considered heaѴthyƐƏķƐƑķƐƔ or indeed a Western dietķ10-12 

though a ľprudentĿ dietary pattern has been positiveѴy associated 
with motiѴity11 but not consistentѴy soĺƐƒķƐƓ In additionķ despite the 
reported associations between endocrine disrupting chemicaѴs and 
maѴe fertiѴityķ16 there are few studies that have examined associa-

tions between semen quaѴity and oestrogenic phytoestrogens that 
are found in pѴantŊbased foods ŐespeciaѴѴy soyőĺ Soy food intake has 
been inverseѴy associated with sperm concentration but not sperm 
motiѴity nor morphoѴogyķƐƕ but a feeding triaѴ of a phytoestrogen 
suppѴement did not find any evidence of changes in semen quaѴity 
despite increases in pѴasma ѴeveѴs of the isofѴavone phytoestrogensķ 
genistein and daidzeinĺ18

The inconsistency in the reported associations between these 
different food groups and semen quaѴity may refѴect methodoѴogicaѴ 
differences in study design Őeg subfertiѴe men vs heaѴthy fertiѴe menőķ 
study size or study popuѴations Őeg Asian vs Westernőĺ There are aѴso 
intrinsic differences in the measurement of food intake and in how 
food groups were defined from one study to anotherĺ As a resuѴtķ the 
evidence base Ѵinking diet to maѴe subfertiѴity is Ѵimited and often 
contradictory and there are no dietary recommendations currentѴy 
reported in the UK NationaѴ Institute for HeaѴth and Care ExceѴѴence 
guideѴines on fertiѴity probѴemsĹ assessment and treatmentĺƐƖ To 

improve this evidence baseķ in this paper we examine associations 

between dietary factors Őwith a particuѴar focus on phytoestrogen 
intakeő and Ѵow motiѴe sperm concentration and sperm morphoѴogy 
in a Ѵarge muѴtiŊcentre caseŊreferent study ŐCHAPSŊUKőĺ

ƑՊ |ՊMATERIAL S AND METHODS

ƑĺƐՊ|ՊDesign and recruitment

The CHAPSŊUK study was a muѴtiŊsiteķ caseŊreferent studyķ and the 
design and methods have been described previousѴyĺ20 Cases and 
referents were the maѴe partners of coupѴes attempting conception 
with unprotected intercourse for ƐƑ months or more without suc-

cess and were recruited between Ɛ January ƐƖƖƖ and ƒƐ January 
ƑƏƏƑĺ Men were excѴuded if they had prior knowѴedge of their own 
semen quaѴityķ were not abѴe to understand EngѴishķ had had a medi-
caѴ condition Őeg cystic fibrosiső or medicaѴ treatment Őeg chemother-
apyő that couѴd have caused their infertiѴity and either they or their 
partner had been steriѴized previousѴyĺ20 Prior to their first cѴinic 
visit foѴѴowing recruitmentķ participants compѴeted a short question-

naire on workķ ѴifestyѴe and heaѴth factors and further information 
on these factors was obtained by interview at the cѴinicĺ Men were 
asked to compѴete a dietary questionnaire at home with their part-
ner in order to obtain the most compѴete and accurate informationĺ

ƑĺƑՊ|ՊSemen anaѴysis

Men were requested to abstain from ejacuѴation for a period of 
ƒŊƔ days Ődepending on the cѴinicő prior to providing a semen sampѴe 
for a diagnostic anaѴysisĺ This sampѴe was used not onѴy for infertiѴity 
investigations but aѴso for this studyķ and it was anaѴysed accord-

ing to a protocoѴ based upon the techniques outѴined by the WorѴd 
HeaѴth Organization21 as described previousѴyĺƔķƑƏ Sperm concentra-

tion was estimated at an androѴogy Ѵaboratory associated with each 
centre using a haemocytometerĺ MotiѴity was captured on vide-

otape using a computer outstation commissioned for the study from 
Hobson Tracker Systems Limitedķ SheffieѴdķ UKķ and the tape was 
returned to the centraѴ Ѵaboratory for anaѴysis of sperm motiѴity by 
computerŊassisted sperm anaѴysis ŐCASAőĺ The proportion of motiѴe 
sperm was caѴcuѴated as the ѷ of sperm moving forward at Ɣ μmņs 
or greaterĺ MorphoѴogy sѴides were prepared and fixed at each site 
but anaѴysed at the centraѴ Ѵaboratory by the PapanicoѴaou method 
and ƑƏƏ spermatozoa assessed using a Computer Aided Sperm 
Morphometric Assessment system deveѴoped by Hobson Tracker 

ConcѴusionsĹ Dietary factors associated with semen quaѴity were identifiedķ suggest-
ing that maѴe fertiѴity might be improved by dietary changesĺ

K E Y W O R D S
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Systems ŐSheffieѴdķ UKőĺ The machine was programmed to recognize 
as ļnormaѴĽ stained sperm heads which fitted the dimensions given 
in WHO ƐƖƖƖ21Ĺ a Ѵength of ƓĺƏŊƔĺƏ mm and a width of ƑĺƔŊƒĺƔ mmķ 
with a ѴengthŊtoŊwidth ratio between ƐĺƔƏ and ƐĺƕƔĺ

ƑĺƒՊ|ՊCase definitions

Two case definitions were usedķ refѴecting WHO guideѴinesĺ22 The 

first was based on sperm motiѴityķ and cases were men with a motiѴe 
sperm concentration ŐMSCő of <4.8 × 106ņmLĹ referents a MSC of 
ƾƓĺѶ × 106ņmLĺ The second definition was based on morphoѴogyķ and 
cases with poor morphoѴogy ŐPMő were men whose sperm showed 
<Ɠѷ normaѴ morphoѴogyĸ referents had ƾƓѷ normaѴ formsĺ

ƑĺƓՊ|ՊDietary exposures

Information on dietary habits was coѴѴected using a questionnaire 
ŐAppendix SƐő that incѴuded a ѵƔŊitem food frequency question-

naire ŐFFQő covering the ƐƑ months prior to recruitment to assess 
phytoestrogen intake that was deveѴoped from then avaiѴabѴe infor-
mation on phytoestrogen ѴeveѴs in food Őeg ƑƒŊƑƔőĺ The foѴѴowing 
exposures were assessedĹ

Ŏ Type of diet ŐQƒĺƐĸ Appendix SƐő coded into three categoriesĹ 
meat ± fish eaterķ fish eaterķ vegan or vegetarianĺ

Ŏ Frequency of red meat consumption ŐQƐĺƒĸ Appendix SƐő recoded 
into three categoriesĸ ƽƐņwkķ >Ɛ ƽ ƒ timesņwkķ and >ƒ timesņwkĺ

Ŏ Frequency of pouѴtry consumption ŐQƐĺƑĸ Appendix SƐő recoded 
into three categories ƽ Ɛņwkķ> Ɛ ƽ ƒ timesņwkķ and > ƒ timesņwkĺ

Ŏ Frequency of fish consumption ŐQƑĺƑĸ Appendix SƐő recoded into 
three categories ƽ Ɛņwkķ> Ɛ ƽ ƒ timesņwkķ and > ƒ timesņwkĺ

Ŏ Number of portions of vegetabѴesņdĸ Őproduct of use and fre-

quency summed over ƑѶ questions ŐexcѴuding potatoeső in the 
FFQ ŐAppendix SƐő and grouped for those answering at Ѵeast ѵƏ 
of the FF questions into the foѴѴowing quartiѴesĹ Ѵow consumption 
ŐƏŊƐĺƔƔőĸ beѴow average consumption ŐƐĺƔƔŊƑĺƔƒőĸ above average 
consumption ŐƑĺƔƒŊƒĺѵƕőĸ and high consumption Őƾ ƒĺѵƕőĺ

Ŏ Number of portions of fruitņdĸ Őproduct of use and frequency 
summed over ƕ questions in the FFQ ŐAppendix SƐő and grouped 
for those answering at Ѵeast ѵƏ of the FFQ into the foѴѴowing 
quartiѴesĹ Ѵow consumption ŐƏŊƏĺƒƏőĸ beѴow average consumption 
ŐƏĺƒƏŊƏĺѶѵőĸ above average consumption ŐƏĺѶѵŊƐĺѵƔőĸ and high 
consumption ŐƾƐĺѵƔőĺ

Ŏ Type of miѴk used ŐQƓĺƐ Appendix SƐő recoded into fuѴѴ fatķ semiŊ
skim miѴkķ skim miѴkķ other ŐincѴuding soya miѴkőķ and noneĺ

Ŏ Quantity of butterņmargarine spread on bread ŐQƔĺƓ Appendix SƐő 
categorized as thick spreadķ medium spreadķ scrapeķ and none at 
all.

In additionķ soy intake was estimated from ƐƏ soyŊbased food 
questions ŐFFQĹ Appendix SƐőĺ Soy intake Őnumber of portions per 

dayő was categorized into noneķ beѴow median intake Ő<ƏĺƏƔƏѵő 
and above median intake Ő>ƏĺƏƔƏѵőĺ The amount of daidzein and 
genistein consumed was estimated as described in Appendix SƑ 
for those answering at Ѵeast ѵƏ FFQ questions ŐAppendix SƐőĺ 
For daidzeinķ the amount consumed was grouped into the foѴ-
Ѵowing quartiѴesĹ Ѵow intake ŐƏŊƐĺƓƕ μgņdőĸ beѴow average intake 
ŐƐĺƓƕŊƒĺƕƑ μgņdőĸ above average intake ŐƒĺƕƑŊƐƒĺƕƓ μgņdőĸ and 
high intake ŐƾƐƒĺƕƓ μgņdőĺ For genisteinķ the foѴѴowing quartiѴes 
were usedĹ Ѵow intake ŐƏŊƔĺƒƏ μgņdőĸ beѴow average intake ŐƔĺƒƏŊ
ƖĺѵƑ μgņdőĸ above average intake ŐƖĺѵƑŊƑƐĺƖƒ μgņdőĸ and high in-

take ŐƾƑƐĺƖƒ μgņdőĺ

ƑĺƔՊ|ՊAssessment of confounders

Confounders found to be significantѴy reѴated to outcome in earѴier 
anaѴysis of these dataƓķƔķƑƏ were reŊexamined here for those com-

pѴeting the dietary questionnaire Ősee Appendices Sƒ and SƓő and 
aѴѴ reѴating to outcome retainedĺ Age was not reѴated to motiѴity or 
morphoѴogyĺ The factors retained for motiѴity were ethnic groupķ 
testes surgeryķ manuaѴ workķ wearing boxer shorts and abstinence 
ŐAppendix Sƒőķ and for morphoѴogy were BMIķ cannabis useķ season 
and abstinence ŐAppendix SƓőĺ

ƑĺѵՊ|ՊStatisticaѴ methods

AnaѴyses of the two outcomes ŐѴow motiѴe sperm count and poor 
morphoѴogyő used unconditionaѴ Ѵogistic regressionķ accounting for 
cѴustering of subjects within the ƐƓ fertiѴity cѴinicsķ first withoutķ 
and then withķ adjustment for confounders associated with that 
outcomeĺ Where more than one dietary factor was associated with 
the outcome ŐP < ĺƐƏőķ the contribution of each factor was assessed 
using a WaѴd statisticĺ AѴѴ anaѴyses were carried out using the gen-

eraѴized Ѵinear Ѵatent and mixed modeѴs ŐgѴѴammő command within 
STATA ƐƓĺƑ ŐStata Corporationĸ Statcorpőĺ

ƑĺƕՊ|ՊEthics

EthicaѴ approvaѴ was given by the MuѴtiŊCentre Ethics Committee for 
the North West Őrefĺ noĺ MREC ƖѶņѶņƕƒő with subsequent approvaѴ 
given by the LocaѴ Research Ethics Committee at each siteĺ

ƒՊ |ՊRESULTS

ƒĺƐՊ|ՊStudy popuѴation

A totaѴ of ƑƑƓƖ men were recruited and provided a semen sampѴe and 
ƐƖƏƕ of these ŐѶƓĺѶѷő returned the dietary questionnaireĺ Sperm mo-

tiѴity was determined for aѴѴ ƐƖƏƕ menķ and ƓƓƏ were cases ŐƑƒĺƐѷő 
with a Ѵow MSC Ő<4.8 × 106ņmLőĺ Sperm morphoѴogy was determined 
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in Ɛѵƕƒ men who had returned a dietary questionnaireķ and of theseķ 
ƑƕƓ men were cases ŐƐѵĺƓѷő who had poor sperm morphoѴogy Ő<4% 

normaѴ formsőĺ There was no reѴation between case status and ѴikeѴi-
hood of returning the questionnaire but those that did so were more 
ѴikeѴy to be oѴder and of white ethnicity ŐAppendix SƔőĺ

ƒĺƑՊ|ՊRisk factors for Ѵow MSC

In the fuѴѴy adjusted modeѴ Őadjusting for cѴustering and ethnicityķ 
surgeryķ workķ boxer shorts and abstinenceĹ Appendix Sƒőķ Ѵow MSC 
was not positiveѴy associated with any dietary factor other than a 

TA B L E  Ɛ Պ Dietary factors for Ѵow motiѴe sperm count

Case Referent

OR ŐƖƔѷ CIőaՔ
ORadj 
ŐƖƔѷCIadjő

bՔN Őѷő N Őѷő

Type of diet

Meat Ő± fishő ƓƑѵ ŐƖƕĺƏő ƐƓƐƔ ŐƖѵĺƔő 1 1

Fish onѴy ƕ ŐƐĺѵő Ƒƕ ŐƐĺѶő ƏĺѶѶ ŐƏĺƒѶŊƑĺƏƔő ƏĺѶƕ ŐƏĺƒѵŊƑĺƏѵő

Vegetarian or vegan ѵ ŐƐĺƓő ƑƓ ŐƐĺѵő ƏĺѶƓ ŐƏĺƒƓŊƑĺƏƕő ƏĺƖƖ ŐƏĺƒƖŊƑĺƔƏő

Frequency of red meat consumption

ƽƐņwk ƖѶ ŐƑƑĺƕő ƒƑѵ ŐƑƑĺƕő 1 1

>Ɛ ƽ ƒ timesņwk ƐѶƔ ŐƓƑĺƖő ƕƏƒ ŐƓƖĺƏő ƏĺѶƕ ŐƏĺѵѵŊƐĺƐѵő ƏĺѶƓ ŐƏĺѵƒŊƐĺƐƑő

>ƒ timesņwk ƐƓѶ ŐƒƓĺƒő ƓƏƕ ŐƑѶĺƒő ƐĺƑƏ ŐƏĺѶƖŊƐĺѵƑő ƐĺƐƒ ŐƏĺѶƒŊƐĺƔƒő

Frequency of pouѴtry consumption

ƽƐņwk Ɩƒ ŐƑƐĺѵő ƒƏѵ ŐƑƐĺƒő 1 1

>Ɛ ƽ ƒ timesņwk ƑƒƑ ŐƔƒĺѶő ѶƐƏ ŐƔѵĺƒő ƏĺƖƒ ŐƏĺƕƐŊƐĺƑƒő ƏĺƖƑ ŐƏĺƕƏŊƐĺƑƒő

>ƒ timesņwk ƐƏѵ ŐƑƓĺѵő ƒƑƏ ŐƑƑĺƒő ƐĺƏѶ ŐƏĺƕѶŊƐĺƓƖő ƐĺƏѵ ŐƏĺƕѵŊƐĺƓƕő

Frequency of fish consumption

ƽƐņwk ƒƏƐ ŐƕƏĺƏő ƐƏƒƐ ŐƕƐĺѵő 1 1

>Ɛ ƽ ƒ timesņwk ƐƐƏ ŐƑƔĺѵő ƒƓƐ ŐƑƒĺƕő ƐĺƐƑ ŐƏĺѶƕŊƐĺƓƔő ƐĺƏƖ ŐƏĺѶƓŊƐĺƓƐő

>ƒ timesņwk ƐƖ ŐƓĺƓő ѵѶ ŐƓĺƕő ƏĺƖƕ ŐƏĺƔƕŊƐĺѵƓő ƏĺƖѵ ŐƏĺƔƔŊƐĺѵƔő

Portions of vegetabѴesņd

Low ŐƏŊƐĺƔƔő ƐƏƑ ŐƑѵĺƏő ƒƑƕ ŐƑƓĺƒő 1 1

BeѴow average ŐƐĺƔƔŊƑĺƔƒő ƐƐѶ ŐƒƏĺƐő ƒƑƐ ŐƑƒĺƖő ƐĺƐѶ ŐƏĺѶƕŊƐĺѵƏő ƐĺƑƓ ŐƏĺƖƏŊƐĺƕƏő

Above average ŐƑĺƔƒŊƒĺѵƕő ƖƐ ŐƑƒĺƑő ƒƓƒ ŐƑƔĺƔő ƏĺѶѵ ŐƏĺѵƑŊƐĺƐƖő ƏĺѶѵ ŐƏĺѵƐŊƐĺƑƏő

High Őƾ ƒĺѵƕő ѶƐ ŐƑƏĺƕő ƒƔƓ ŐƑѵĺƒő ƏĺƕƔ ŐƏĺƔƓŊƐĺƏƓő ƏĺƕѶ ŐƏĺƔƔŊƐĺƏƖő

Portions of fruitņd

Low ŐƏŊƏĺƒƏő ƐƏƐ ŐƑƔĺѶő ƒƑѶ ŐƑƓĺƓő 1 1

BeѴow average ŐƏĺƒƏŊƏĺѶѵő ƖƔ ŐƑƓĺƑő ƒƑƖ ŐƑƔĺƑő ƏĺƖƏ ŐƏĺѵƔŊƐĺƑƓő ƏĺƖƏ ŐƏĺѵƔŊƐĺƑƔő

Above average ŐƏĺѶѵŊƐĺѵƔő ƖƔ ŐƑƓĺƑő ƒƓƔ ŐƑƔĺƕő ƏĺѶƖ ŐƏĺѵƔŊƐĺƑƒő ƏĺƖѵ ŐƏĺѵƖŊƐĺƒƒő

High ŐƾƐĺѵƔő ƐƏƐ ŐƑƔĺƒő ƒƒƒ ŐƑƓĺѶő ƏĺƖƕ ŐƏĺƕƐŊƐĺƒƓő ƏĺƖƖ ŐƏĺƕƑŊƐĺƒѶő

Type of miѴk used

FuѴѴ fat ƐƏѶ ŐƑƓĺƕő ƑѶѶ ŐƐƖĺƕő 1 1

SemiŊskim miѴk ƑƔѵ ŐƔѶĺƓő ƖƓƔ ŐѵƓĺƕő ƏĺƕƑ ŐƏĺƔƔŊƏĺƖƒő Əĺƕƕ ŐƏĺƔѶŊƐĺƏƐő

Skim miѴk Ɣƒ ŐƐƑĺƐő ƐƕƖ ŐƐƑĺƒő ƏĺѶƐ ŐƏĺƔƔŊƐĺƐѶő ƏĺѶƖ ŐƏĺѵƏŊƐĺƒƒő

Other Ɠ ŐƏĺƖő ƐƖ ŐƐĺƒő ƏĺƔƖ ŐƏĺƐƖŊƐĺƕѶő ƏĺƕƖ ŐƏĺƑѵŊƑĺƓƓő

None Ɛƕ ŐƒĺƖő ƑƖ ŐƑĺƏő ƐĺƔѶ ŐƏĺѶƒŊƒĺƏƏő ƐĺƕƐ ŐƏĺѶѶŊƒĺƒƐő

Quantity of butterņmargarine used on bread

Thick spread ƑƔ ŐƔĺƕő ƖƐ Őѵĺƒő 1 1

Medium spread Ƒƒѵ ŐƔƓĺƒő Ѷƒѵ ŐƔƕĺƔő ƐĺƏƐ ŐƏĺѵƒŊƐĺѵƐő ƐĺƏƑ ŐƏĺѵƒŊƐĺѵƔő

Scrape ƐƒƏ ŐƑƖĺƖő ƓƔƑ ŐƒƐĺƐő ƐĺƏƑ ŐƏĺѵƒŊƐĺѵƕő ƐĺƏƑ ŐƏĺѵƑŊƐĺѵѶő

None ƓƓ ŐƐƏĺƐő ƕƓ ŐƔĺƐő ƑĺƐѵ ŐƐĺƑƐŊƒĺѶƕő ƑĺƒƑ ŐƐĺƑѶŊƓĺƑƒő

aAdjusted for cѴustering within centreĺ 
bAdjusted for cѴustering and ethnicityķ surgeryķ workķ boxer shorts and abstinence 
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report of no spread used on breadĺ Before adjustment for cѴustering 
and confoundingķ there was a trend ŐP = ĺƏƐƕő towards Ѵower risk 
with the consumption of more vegetabѴes but this was no Ѵonger 
significant after adjustment ŐTabѴe Ɛőĺ After adjusting for confound-

ers and cѴustering within centresķ Ѵow MSC was inverseѴy associated 
with above median intake of soy ŐOR = ƏĺƕƔķ ƖƔѷCI ƏĺƔѵŊƐĺƏƏőķ high 
daidzein intake ŐOR ƏĺƔѶķ ƖƔѷCI ŐƏĺƓƑŊƏĺѶƑő and high genistein in-

take ŐOR ƏĺѵƏ ƖƔѷCI ƏĺƓƒŊƏĺѶƒĸ TabѴe Ƒőĺ In a muѴtivariabѴe regres-

sionķ muѴtiѴeveѴ consumption of soy ŐP = ĺѶƔő and genistein ŐP = ĺƕƒő 
did not add significantѴy to a modeѴ incѴuding daidzeinĺ In a com-

bined modeѴ of daidzein and spreadķ the OR ŐƖƔѷCIő for high daid-

zein intake Ő>ƐƒĺƕƓő was ƏĺƔƕ ŐƏĺƓƐŊƏĺѶƐő and that of no spread ƑĺƒƖ 
ŐƐĺƔѵŊƒĺѵƕőĺ

ƒĺƒՊ|ՊRisk factors for PM

After adjustment for cѴusteringķ body mass indexķ cannabis useķ ab-

stinence and season Ősee Appendix SƓőķ poor sperm morphoѴogy was 
positiveѴy associated with use of semiŊskimmed miѴk and inverseѴy 
associated with consumption of red meat more than three times per 
week ŐTabѴe ƒőĺ When aѴѴ other miѴk types and no miѴk Őwith simiѴar 
odds ratios in TabѴe ƒő were grouped together and contrasted with 
whoѴe miѴk consumptionķ whoѴe fuѴѴ fat miѴk was found to be protec-

tive ŐOR = Əĺѵƕ ƖƔѷCI ƏĺƓƕŊƏĺƖѵĹ TabѴe Ɠő and associated with good 
morphoѴogyĺ When red meat and whoѴe fuѴѴ fat miѴk were entered 
into the same modeѴķ both retained their protective effect but this 
was reduced sѴightѴy for each factor individuaѴѴy as the two were 
correѴatedĹ those who ate red meat ƒ or more times a week were 
aѴso more ѴikeѴy to drink whoѴe miѴkĺ The interaction between them 
was not significant in a fuѴѴy adjusted modeѴ ŐѴast coѴumnķ TabѴe Ɠőĺ 

Consumption of soyķ genistein and daidzein was not associated with 
poor morphoѴogy ŐTabѴe Ɣőĺ

ƓՊ |ՊDISCUSSION

Dietary risk factors for maѴe subfertiѴity are potentiaѴѴy modifiabѴe 
and hence of speciaѴ interestĺ In this caseŊreferent study of a maѴe 
popuѴation attending an infertiѴity cѴinic for fertiѴity diagnosisķ we 
have identified that being a case with a Ѵow MSC is inverseѴy as-

sociated with daidzein intakeĺ In contrastķ daidzein intake was not 
associated with poor morphoѴogy but eating red miѴk and drinking 
whoѴe miѴk were protectiveĺ These resuѴts suggest that dietary risk 
factors for Ѵow MSC and PM differ and that changes to a diet at an 
individuaѴ ѴeveѴķ depending upon their type of subfertiѴityķ might im-

prove semen quaѴityĺ
The resuѴts of this study are indicative of a protective effect of daid-

zein Őor genisteinő on motiѴe sperm count Őbut not morphoѴogyőĺ This ef-
fect couѴd potentiaѴѴy be attributed to their interactions with oestrogen 
receptors26 but the potentiaѴ mode of action is difficuѴt to identify as 
isofѴavones have a wider range of ceѴѴuѴar effects that can be consid-

ered either protectiveķ for exampѴeķ antioxidant activityƑƕ or increased 
androgen ѴeveѴs28 or detrimentaѴķ for exampѴeķ increasing capacita-

tionƑƖ and aѴtering neonataѴ testicuѴar deveѴopmentĺ30 Our resuѴts ini-
tiaѴѴy appear to contradict previous smaѴѴer studies that have reported 
phytoestrogen intake reduces semen quaѴity Őeg Ɛƕőĺ Howeverķ certain 
Asian popuѴations consume high ѴeveѴs of soy products with ѴittѴe ap-

parent effect on maѴe fertiѴity31 and soy food intake has not been as-

sociated with IVF treatment outcomesĺ32 Consistent with our resuѴtsķ 
daiѴy consumption of a soy product reportedѴy increased semen quaѴity 
in a man with oѴigozoospermia33 but a Ѵarger triaѴķ over ѵ monthsķ of ƐƓ 

Case Referent

OR ŐƖƔѷ CIőaՔ ORadj ŐƖƔѷCIadjő
bՔN Őѷő N Őѷő

Soy ŐIntakeņdő

None ƑƏƐ ŐƔƐĺƒő ѵƐƕ ŐƓƔĺƖő 1 1

BeѴow median Ő<ƏĺƏƔƏѵő ƖƖ ŐƑƔĺƒő ƒƔƓ ŐƑѵĺƒő ƏĺѶƕ ŐƏĺѵѵŊƐĺƐƔő ƏĺƖƑ ŐƏĺѵƖŊƐĺƑƑő

Above median ŐƾƏĺƏƔƏѵő ƖƑ ŐƑƒĺƔő ƒƕƓ ŐƑƕĺѶő Əĺƕѵ ŐƏĺƔѶŊƐĺƏƐő ƏĺƕƔ ŐƏĺƔѵŊƐĺƏƏő

Estimated daidzein Intake Őμgņdő

Low ŐƏŊƐĺƓƕő ƐƐƖ ŐƒƏĺƓő ƒƐƔ ŐƑƒĺƓő 1 1

BeѴow average ŐƐĺƓƕŊƒĺƕƑő ƖѶ ŐƑƔĺƏő ƒƒѵ ŐƑƔĺƏő ƏĺƕƖ ŐƏĺƔѶŊƐĺƏƕő ƏĺѶƏ ŐƏĺƔѶŊƐĺƐƐő

Above average ŐƒĺƕƑŊƐƒĺƕƓő Ɩƕ ŐƑƓĺƕő ƒƒѶ ŐƑƔĺƐő ƏĺƕѶ ŐƏĺƔƕŊƐĺƏѵő ƏĺѶƐ ŐƏĺƔƖŊƐĺƐƑő

High Őƾ ƐƒĺƕƓő ƕѶ ŐƐƖĺƖő ƒƔѵ ŐƑѵĺƔő ƏĺƔƖ ŐƏĺƓƒŊƏĺѶƑő ƏĺƔѶ ŐƏĺƓƑŊƏĺѶƑő

Estimated genistein Intake Őμgņdő

Low ŐƏŊƔĺƒƏő ƐƑƏ ŐƒƏĺѵő ƒƐƓ ŐƑƒĺƒő 1 1

BeѴow average ŐƔĺƒƏŊƖĺѵƑő ƖѶ ŐƑƔĺƏő ƒƒѵ ŐƑƔĺƏő Əĺƕѵ ŐƏĺƔѵŊƐĺƏƓő ƏĺѶƑ ŐƏĺѵƏŊƐĺƐƒő

Above average ŐƖĺѵƑŊƑƐĺƖƒő Ɩƒ ŐƑƒĺƕő ƒƓƑ ŐƑƔĺƓő ƏĺƕƐ ŐƏĺƔƑŊƏĺƖƕő ƏĺƕƔ ŐƏĺƔƏŊƐĺƏƒő

High ŐƾƑƐĺƖƒő ѶƐ ŐƑƏĺƕő ƒƔƒ ŐƑѵĺƑő ƏĺѵƏ ŐƏĺƓƓŊƏĺѶƒő ƏĺѵƏ ŐƏĺƓƒŊƏĺѶƒő

aAdjusted for cѴustering within centreĺ 
bAdjusted for cѴustering and ethnicityķ surgeryķ workķ boxer shorts and abstinenceĺ 

TA B L E  Ƒ Պ Soy and phytoestrogen 
intake with Ѵow motiѴe sperm count
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men with normaѴ semen quaѴity reported no aѴterations in semen quaѴ-
ity aѴthough pѴasma daidzein and genistein ѴeveѴs increasedĺ18

Dietary recommendations for red and processed meat consump-

tion are controversiaѴĺ34 In this studyķ a protective effect of red meat 
consumption on sperm morphoѴogy was observedķ a resuѴt consistent 
with reports that diets characterized by high meat intake are indeed 
associated with an improvement in certain aspects of semen quaѴityķ 

for exampѴe sperm concentration15 and possibѴy sperm morphoѴogyĺ35 

Howeverķ previous hypotheses have suggested that meat consumption 
wouѴd increase risk of adverse semen quaѴity due to increased consump-

tion ofķ for exampѴeķ saturated fatķ xenobiotics incѴuding xenoestrogens 
and potentiaѴѴy hormone residuesĺ36 Howeverķ the evidence for such 
effects is Ѵimited with few studies reporting any negative associations 
between red meat consumption and semen quaѴityĺƐƐķƐƔķƒƔķƒƕŊƓƏ

Dietary factor

Case Referent

OR ŐƖƔѷ CIőaՔ ORadj ŐƖƔѷ CIadjő
bՔN Őѷő N Őѷő

Type of diet

Meat Ő± fishő Ƒѵƒ ŐѵĺƏő ƐƒƔƏ ŐƖѵĺѵő 1 1

Fish onѴy ѵ ŐƑĺƑő ƑƔ ŐƐĺѶő ƐĺƑƔ ŐƏĺƔƏŊƒĺƐƏő ƏĺƖѵ ŐƏĺƒѶŊƑĺƓƒő

Vegetarian or vegan Ɣ ŐƐĺѶő Ƒƒ ŐƐĺѵő ƐĺƏƕ ŐƏĺƓƏŊƑĺѶѵő ƐĺƏƖ ŐƏĺƓƏŊƑĺƖѵő

Frequency of red meat consumption

ƽƐņwk ƕƏ ŐƑƔĺѶő ƒƏƏ ŐƑƐĺƖő 1 1

>Ɛ ƽ ƒ timesņwk Ɛƒƒ ŐƓƖĺƐő ѵƔƑ ŐƓƕĺƔő ƏĺѶƖ ŐƏĺѵƓŊƐĺƑƒő ƏĺѶƕ ŐƏĺѵƒŊƐĺƑƑő

>ƒ timesņwk ѵѶ ŐƑƔĺƐő ƓƑƏ ŐƒƏĺѵő ƏĺƕƐ ŐƏĺƓƖŊƐĺƏƒő Əĺѵƕ ŐƏĺƓѵŊƏĺƖƖő

Frequency of pouѴtry consumption

ƽƐņwk ƕƒ ŐƑѵĺƖő ƑѶƑ ŐƑƏĺѵő 1 1

>Ɛ ƽ ƒ timesņwk ƐƓƑ ŐƔƑĺƓő ƕƕƐ ŐƔѵĺƑő ƏĺƕƐ ŐƏĺƔƑŊƏĺƖƕő ƏĺƕƔ ŐƏĺƔƓŊƐĺƏƒő

>ƒ timesņwk Ɣѵ ŐƑƏĺƕő ƒƐƖ ŐƑƒĺƒő ƏĺѵѶ ŐƏĺƓѵŊƏĺƖƖő Əĺƕƒ ŐƏĺƓƖŊƐĺƏѶő

Frequency of fish consumption

ƽƐņwk ƐѶƓ ŐѵѶĺƓő ƖѶƏ ŐƕƐĺƓő 1 1

>Ɛ ƽ ƒ timesņwk ƕƓ ŐƑƕĺƔő ƒƑѶ ŐƑƒĺƖő ƐĺƐƖ ŐƏĺѶƖŊƐĺѵƐő ƐĺƐƓ ŐƏĺѶƓŊƐĺƔƓő

>ƒ timesņwk ƐƐ ŐƓĺƐő ѵƔ ŐƓĺƕő ƏĺƖƏ ŐƏĺƓѵŊƐĺƕƓő ƏĺѶƔ ŐƏĺƓƒŊƐĺѵƕő

Portions of vegetabѴesņd

Low ŐƏŊƐĺƔƔő ѵѵ ŐƑƓĺƖő ƒƏƔ ŐƑƓĺƏő 1 1

BeѴow average ŐƐĺƔƔŊƑĺƔƒő ƕƏ ŐƑƕĺƑő ƒƐƕ ŐƑƔĺƏő ƐĺƏƔ ŐƏĺƕƑŊƐĺƔƑő ƐĺƏƓ ŐƏĺƕƐŊƐĺƔƑő

Above average ŐƑĺƔƒŊƒĺѵƕő ƔѶ ŐƑƑĺѵő ƒƒƐ ŐƑѵĺƐő ƏĺѶƑ ŐƏĺƔƔŊƐĺƑƐő Əĺƕƕ ŐƏĺƔƑŊƐĺƐƔő

High Őƾƒĺѵƕő ѵƔ ŐƑƔĺƒő ƒƐƕ ŐƑƔĺƏő ƏĺƖѵ ŐƏĺѵƔŊƐĺƓƐő ƏĺƖƏ ŐƏĺѵƐŊƐĺƒƒő

Portions of fruitņd

Low ŐƏŊƏĺƒƏő ѵѶ ŐƑѵĺƔő ƒƐƑ ŐƑƓĺѵő 1 1

BeѴow average ŐƏĺƒƏŊƏĺѶѵő ѵƓ ŐƑƓĺƖő ƒƐƕ ŐƑƔĺƏő ƏĺƖƒ ŐƏĺѵƓŊƐĺƒƔő ƏĺƖƐ ŐƏĺѵƑŊƐĺƒƒő

Above average ŐƏĺѶѵŊƐĺѵƔő ƔƔ ŐƑƐĺƓő ƒƒƐ ŐƑѵĺƐő Əĺƕѵ ŐƏĺƔƑŊƐĺƐƑő Əĺƕѵ ŐƏĺƔƐŊƐĺƐƒő

High ŐƾƐĺѵƔő ƕƏ ŐƑƕĺƑő ƒƐƏ ŐƑƓĺƓő ƐĺƏƒ ŐƏĺƕƐŊƐĺƓƖő ƐĺƏƑ ŐƏĺƕƏŊƐĺƓƖő

Type of miѴk used

FuѴѴ fat ƓƔ ŐƐѵĺƓő ƑƖƏ ŐƑƏĺѶő 1 1

SemiŊskim miѴk ƐѶƐ ŐѵѵĺƐő ѶѶƖ ŐѵƒĺƖő ƐĺƒƓ ŐƏĺƖƓŊƐĺƖƏő ƐĺƓƔ ŐƐĺƏƐŊƑĺƏƖő

Skim miѴk ƒƕ ŐƐƒĺƔő ƐѵƔ ŐƐƐĺƖő ƐĺƓѶ ŐƏĺƖƐŊƑĺƒƖő ƐĺѵƐ ŐƏĺƖѶŊƑĺѵƒő

Other ƒ ŐƐĺƐő ƐƔ ŐƐĺƐő ƐĺƑѶ ŐƏĺƒƔŊƓĺѵƔő ƐĺƓƏ ŐƏĺƒѶŊƔĺƑƓő

None Ѷ ŐƑĺƖő ƒƑ ŐƑĺƒő ƐĺѵƔ ŐƏĺƕƐŊƒĺѶƑő ƐĺѶƔ ŐƏĺƕѶŊƓĺƒѶő

Quantity of margarineņbutter used on bread

Thick spread Ɛƒ ŐƓĺѶő ѶƓ ŐѵĺƐő 1 1

Medium spread ƐƔƒ ŐƔѶĺƏő ƕƖƔ ŐƔƕĺƓő ƐĺƑƏ ŐƏĺѵƔŊƑĺƑƑő ƐĺƐѶ ŐƏĺѵƓŊƑĺƑƏő

Scrape ƖƐ Őƒƒĺƒő ƓƐѶ ŐƒƏĺƑő Ɛĺƒѵ ŐƏĺƕƑŊƑĺƔƔő Ɛĺƒƕ ŐƏĺƕƑŊƑĺѵƏő

None Ɛѵ ŐƔĺƖő ѶѶ ŐѵĺƓő ƐĺƐƏ ŐƏĺƓƖŊƑĺƓƓő ƐĺƏƒ ŐƏĺƓѵŊƑĺƒƑő

aAdjusted for cѴustering with centresĺ 
bAdjusted for cѴustering and body mass indexķ cannabis useķ abstinence and season 

TA B L E  ƒ Պ Dietary factors for poor 
morphoѴogy
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In this studyķ poor sperm morphoѴogy was associated with the 
Ѵack of miѴk consumption and aѴso the intake of skimmed or semiŊ
skimmed miѴkķ suggesting that whoѴe miѴk is protective of semen 
quaѴityĺ PreviousѴyķ a high intake of omegaŊƒ poѴyunsaturated fats has 
been reported to be positiveѴy associated with sperm morphoѴogy41 

and fish oiѴ suppѴements with semen voѴume and totaѴ sperm countĺ42 

Such resuѴts are consistent with the presenceķ in whoѴe miѴkķ of nu-

merous fatŊsoѴubѴe vitamins and other components that might affect 
semen quaѴityķ for exampѴeķ by providing protection against oxidative 
stressĺ43 These wouѴd be Ѵost upon processing to semi skimmed and 
skimmed miѴkĺƓƓķƓƔ Other studiesķ of smaѴѴer popuѴationsķ have re-

ported positive associations between consumption of ѴowŊfat miѴk 
and semen quaѴityĺƒѶķƒƖ

There are a number of strengths associated with this studyĺ 
FirstѴyķ the number of men providing dietary information via a FFQ is 
much Ѵarger than many other previousѴy pubѴished studies resuѴting 

in a study of sufficient power ŐѶƏѷő to detect an OR of Ƒ assum-

ing Ɛ in ƓƏ controѴs wouѴd be exposedķ and a ƑĹƐ ratio of referents 
to casesĺ The second strength of the study is that those men who 
knew the resuѴts of the assessment of their semen quaѴity were ex-

cѴuded from the studyĺ Such prior knowѴedge of their resuѴts couѴd 
have biased their answers to specific questions or even modified be-

haviours prior to recruitmentĺ Furthermoreķ semen anaѴysis was car-
ried out according to WHO protocoѴsķ with CASA being undertaken 
at each recruitment site but anaѴysed centraѴѴy to ensure consistency 
in semen anaѴysisĺ Case definitions were aѴso as used previousѴyƔķƑƏ 

and defined a priori according to WHO definitions whereas other 
studies have used a wide variety of different measures of semen 
quaѴity of unknown cѴinicaѴ reѴevanceĺ

Howeverķ there are certain Ѵimitations to this workĺ FirstѴyķ the 
study popuѴation was men attending infertiѴity cѴinics as part of a 
coupѴe and so potentiaѴѴy they might not be representative of aѴѴ 

OR ŐƖƔѷ CIő

Unadjusted ModeѴ ƐaՔ ModeѴ ƑaՔ

Red meat

<ƒ timesņwk 1 1 1

ƾƒ timesņwk ƏĺƕƓ ŐƏĺƔƓŊƐĺƏƏő ƏĺƕƐ ŐƏĺƓƖŊƐĺƏƐő ƏĺѵƖ ŐƏĺƓƖŊƏĺƖƔő

Type of miѴk use

AѴѴ other 1 1 1

FuѴѴ fat Əĺѵƕ ŐƏĺƓƔŊƏĺƖƔő ƏĺƕƔ ŐƏĺƔƔŊƐĺƏƑő ƏĺѵƑ ŐƏĺƓƏŊƏĺƖѵő

Interaction between red meat and fuѴѴ fat miѴk

None � � 1

Both � � ƐĺƔƏ ŐƏĺƕƐŊƒĺƐƖő

aAdjusted for confounders and cѴusters within centre 

TA B L E  Ɠ Պ ReѴation of red meatķ fuѴѴ 
fat miѴk and their interaction to poor 
morphoѴogy

Case Referent

OR ŐƖƔѷ CIőaՔ ORadj ŐƖƔѷCIadjő
bՔN Őѷő N Őѷő

Soy ŐIntakeņdő

None ƐƑƐ ŐƓƕĺƐő ƔƖѵ ŐƓѵĺƖő 1 1

BeѴow medium Ő<ƏĺƏƔƏѵő ѵѶ ŐƑѵĺƔő ƒƒѵ ŐƑѵĺƔő ƐĺƏƐ ŐƏĺƕƒŊƐĺƓƏő ƏĺƖѶ ŐƏĺƕƏŊƐĺƒƕő

Above medium ŐƾƏĺƏƔƏѵő ѵѶ ŐƑѵĺƔő ƒƒѶ ŐƑѵĺѵő ƐĺƏƏ ŐƏĺƕƑŊƐĺƒƖő ƏĺƖƐ ŐƏĺѵƔŊƐĺƑѶő

Estimated daidzein Intake Őμgņdő

Low ŐƏŊƐĺƓƕő ƕƏ ŐƑƕĺƑő ƒƏƏ ŐƑƒĺѵő 1 1

BeѴow average ŐƐĺƓƕŊƒĺƕƑő ѵƏ ŐƑƒĺƒő ƒƑƕ ŐƑƔĺƕő Əĺƕƕ ŐƏĺƔƒŊƐĺƐƒő Əĺƕƕ ŐƏĺƔƒŊƐĺƐƓő

Above average ŐƒĺƕƑŊƐƒĺƕƓő Ɣƕ ŐƑƑĺƑő ƒƒƕ ŐƑѵĺƔő ƏĺƕƑ ŐƏĺƓƖŊƐĺƏѵő Əĺƕƒ ŐƏĺƓƖŊƐĺƏѶő

High ŐƾƐƒĺƕƓő ƕƏ ŐƑƕĺƑő ƒƏѵ ŐƑƓĺƐő ƏĺƖѶ ŐƏĺѵƕŊƐĺƓƐő ƏĺƖƏ ŐƏĺѵƑŊƐĺƒƑő

Estimated genistein Intake Őμgņdő

Low ŐƏŊƔĺƒƏő ѵƔ ŐƑƔĺƒő ƒƏѶ ŐƑƓĺƒő 1 1

BeѴow average ŐƔĺƒƏŊƖĺѵƑő ѵƓ ŐƑƓĺƖő ƒƐѶ ŐƑƔĺƏő ƏĺƖƔ ŐƏĺѵƔŊƐĺƓƏő ƏĺƖƓ ŐƏĺѵƓŊƐĺƒѶő

Above average ŐƖĺѵƑŊƑƐĺƖƒő ƔƖ ŐƑƒĺƏő ƒƒѶ ŐƑѵĺѵő ƏĺѶƒ ŐƏĺƔѵŊƐĺƑƐő ƏĺѶƐ ŐƏĺƔƓŊƐĺƐƖő

High ŐƾƑƐĺƖƒő ѵƖ ŐƑѵĺƖő ƒƏѵ ŐƑƓĺƐő ƐĺƏƕ ŐƏĺƕƒŊƐĺƔѵő ƏĺƖƕ ŐƏĺѵѵŊƐĺƓƒő

aAdjusted for cѴustering with centresĺ 
bAdjusted for cѴustering and body mass indexķ cannabis useķ abstinence and seasonĺ 
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menĺ In additionķ not aѴѴ eѴigibѴe men were recruited to the study and 
the reasons why they did not want to participate are not knownĺ It 
is possibѴe that they did want to be asked about ѴifestyѴe factors Őin-

cѴuding dietőĺ In addition to the recognized Ѵimitations of using FFQs 
to assess food consumptionķ which in this study was over a ƐƑŊ
month period because of the sustained period of infertiѴity required 
to be eѴigibѴe for the studyķ there are potentiaѴ issues regarding the 
questionnaire coverage of phytoestrogen containing foods and aѴso 
the accuracy of the ѴeveѴs of phytoestrogens in the covered dietary 
itemsĺ46 The food items and phytoestrogen vaѴues used here are 
not those of more recent studies Őeg ƓƕŊƓƖőĺ These issues are ѴikeѴy 
to be independent of case status and so resuѴt in nonŊdifferentiaѴ 
biasķ which is normaѴѴy associated with a reduced estimate of effect 
size Őļbias towards the nuѴѴĽőĺ Assessment of phytoestrogen intake 
may be improved by urinary measurement of specific phytoestro-

gen metaboѴitesĸ howeverķ inconsistent resuѴts Ѵinking urinary daid-

zein and semen quaѴity have aѴso been reportedĺƔƏķƔƐ Participants 
were aѴso not asked about the intake of dietary suppѴementsķ and 
whiѴe there is ѴittѴe evidence that soyŊbased ŒƐѶœ or proteinŊbased52 

suppѴements may aѴter maѴe semen quaѴityķ other dietary suppѴe-

ments may improve maѴe semen quaѴity53 and potentiaѴѴy interact 
with soyŊbased products to aѴter semen quaѴityĺ Semen quaѴity 
measures do not fuѴѴy correѴate with maѴe fertiѴityķ and these can 
expѴain why dietary food groups associated with semen quaѴity are 
not necessariѴy associated with time to pregnancy or other mea-

sures of reproductive successĺ Furthermoreķ urinary daidzein ѴeveѴs 
in men were not associated with time to pregnancyĺ54 It has aѴso 
been suggested that preŊpubertaѴ exposures may be important but 
we were not abѴe to study themĺ

In concѴusionķ this Ѵarge muѴtiŊcentre caseŊcontroѴ study identi-
fied different risk factors for Ѵow motiѴe sperm count and poor sperm 
morphoѴogyĺ Further work is required to confirm these associations 
but suggests that semen quaѴity may be improved by targeted 
interventionsĺ
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