
Men in committed, romantic relationships have lower testosterone

T.C. Burnham,a,* J. Flynn Chapman,b P.B. Gray,b M.H. McIntyre,b

S.F. Lipson,b and P.T. Ellisonb

a Harvard BusinessSchool,Boston,MA, USA
b Departmentof Anthropology,Harvard University,Boston,MA, USA

Received 27 December 2002; revised 23 April 2003; accepted 23 April 2003

Abstract

Variation in human male testosterone levels may reflect, and effect, differential behavioral allocation to mating and parenting effort. This

proposition leads to the hypothesis that, among North American men, those involved in committed, romantic relationships will have lower

testosterone levels than men not involved in such relationships. Our study is the first to examine whether being in such a relationship (rather

than being married) is the meaningful predictor of male testosterone levels. To test this hypothesis, 122 male Harvard Business School

students filled out a questionnaire and collected one saliva sample (from which testosterone level was measured). Results revealed that men

in committed, romantic relationships had 21% lower testosterone levels than men not involved in such relationships. Furthermore, the

testosterone levels of married men and unmarried men who were involved in committed, romantic relationships did not differ, suggesting

that, at least for this sample, male pair bonding status is the more significant predictor of testosterone levels than is marital status.

© 2003 Elsevier Inc. All rights reserved.
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Introduction

Variation in human male testosterone (T) levels may

reflect and effect differential behavioral allocation to mating

and parenting effort. Both major components of mating

effort—male–male competition and mate seeking—seem to

be facilitated by T. Mazur and Booth (1998) argue that T

facilitates success in dominance interactions. When domi-

nance is mediated by aggression, T also appears to facilitate

this process. A recent meta-analysis, summarizing the re-

sults of 45 human studies, found a consistent, positive

relationship between aggression and T (Book et al., 2001).

T also facilitates libido (e.g., Wang et al., 2000), although

debate remains whether a T threshold is sufficient to main-

tain libido or whether dose–response relationships exist

(Buena et al., 1993; Davidson et al., 1979; Mazur et al.,

2002). By increasing libido, higher T may encourage mate-

seeking behavior.

By contrast, both long-term bonds with a mate and pa-

ternal care seem indicative of reduced mate seeking effort

and increased parenting effort, at least in North America.

Two studies of U.S. military veterans revealed lower T

levels among married men (Mazur and Michalek, 1998;

Booth and Dabbs, 1993). Among a sample of 58 Boston-

area subjects, married men had lower evening T levels than

unmarried men, and this difference was greater among the

married fathers (Gray et al., 2002). Three different samples

of Canadian men revealed lower T levels associated with

paternal care (Berg and Wynne-Edwards, 2001; Fleming et

al., 2002; Storey et al., 2000).

To date, relatively little research has tested the idea that

certain male relationships, such as long-term affiliative

bonds with a mate as well as fathering, are linked with lower

T levels. More data are needed to determine how robust a

phenomenon this is in North America. Here, we present new

data to test the hypothesis that certain kinds of relationships

are associated with lower T levels in males. For the first

time, we test the hypothesis that being in a committed,

romantic relationship, whethermarriedor not, is associated
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with lowerT levels.Previousstudieshaveexaminedmarital
andparentalstatusaspredictorvariables—not pair bonding
statusitself.

Materials and methods

All participants(N " 122) in this study were a single
cohortof graduatebusinessstudents,aged23–24 years,at
the Harvard BusinessSchool. Thirty-four of the subjects
weremarriedwithout children (averageage28.2 years),9
were married with children (averageage 28.8 years),38
were“paired” (in a “serious,committed,romanticrelation-
ship” but not married,averageage27.3years),and41 were
“unpaired” (not in a relationship,averageage27.3years).

Eachparticipantcollectedonesalivasamplefrom which
his testosteronelevel wasmeasured.Subjectsweregiven a
stick of Carefreesugarlesschewinggumto stimulatesaliva
production.All sampleswerecollectedbetween10:00and
10:20A.M. over a 9-dayperiod in spring2002.This time
correspondedwith a breakbetweenbusinessschoolclasses.
All studentsareon thesamescheduleof classesandremain
in the sameclassroomandseatingconfigurationfrom 8:40
A.M. until noon, further controlling the conditionsof col-
lection. At the time of saliva collection, eachparticipant
alsofilled out a shortquestionnairecontaininginformation
on relationshipbackgroundand other demographicdata.
Participantsreceiveda nominalamount(US$10)for com-
pleting theseitems.This studywasapprovedby the Com-
mitteeontheUseof HumanSubjectsatHarvardUniversity.

Saliva samples were assayed for testosterone in the Repro-
ductiveEcology Laboratory, Harvard University, using amod-
ified application of the 125I double antibody kit produced by
Diagnostic Systems Laboratories, Inc. (Webster, TX). Sample
and standard reactions were run in duplicate. Substrate (150
!l) waspipetted into borosilicate tubes, 100 !l of sample, and
50 !l of buffered saline. Standard reactions were run at con-
centrations of 19, 46, 116, 278, 694, and 1388 pmol/L T.
Antiserum, diluted 1:3 (100 !l), and undiluted tracer (200 !l)
wereadded to sampleand standard tubes. Reactions incubated
overnight for at least 18 h, after which precipitating reagent
(400 !l) wasadded, and tubeswerecentrifuged and aspirated.
The assays were sensitive to 14 pmol/L T.

Subjectswereallocated,in orderof identificationnum-
ber,into threelots. Interassaycoefficientsof variationwere
28.8%for low pools and 11.0%for high pools.Although
coefficients of variation for low concentrationsare more
sensitiveto variance,sourcesof the high varianceamong
low poolsmayalsohaveincludedtruedifferencesbetween
thefirst andsecondassays.Averagelow pool T concentra-
tionswere159pmol/L in thefirst assay,239pmol/L in the
second,and142 pmol/L in the third. Averagesamplecon-
centrationsfrom the first andsecondassayswere309 and
360pmol/L T, respectively.Thoughnot statisticallydiffer-
ent (P " 0.12), we assumethat the differencesreflect the
interassayvariationdescribedabove.Statisticalcontrol for

that variation(by standardizingfor assay)doesnot change
the resultspresentedin this article. The intraassaycoeffi-
cient of variation was 11.5%.Testosteroneconcentrations
reportedin this article arethe averagesof duplicates.

Results

“Paired” menhadsignificantly lower T levelsthan“un-
paired” men(onetailedt test,P " 0.037).AverageT levels
of marriedmenwerealmostidentical to T levelsof paired
men (Fig. 1). Men in committed, romantic relationships
(marriedand pairedcombined,fathersincluded)had 21%
lower testosteronelevels than men not involved in such
relationships(P " 0.006).

Relationship and marital status were surveyed indepen-
dently. It is possible for a person to be married and yet not be
in a committed relationship. In our sample, however, all mar-
ried men indicated that they were in committed relationships.

TheT levelsof fathers, all of whom weremarried (N " 9),
were 42% lower than unpaired men (one tailed t test, P "
0.010). They also had 28% lower T than paired or married men
without children, but the small sample size did not provide
enough power for this result to be statistically significant (one
tailed t test, P " 0.058).

In this sample,T is uncorrelatedwith age(P " 0.215).
Thus,for easeof interpretation,T levelsarereportedwith-
out adjustingfor age.

Discussion

Theseresultssupportthehypothesisthatmeninvolvedin
committed,romanticrelationshipshavelower T levelsthan

Fig. 1. Men in relationships,especiallyfathers,havelower T levels than
unpairedmen(valuesaremeantestosterone# SEM).
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unpairedmen.Furthermore,the datasuggestthat being in
sucha relationshipis the key correlate—not marital status.
Thesearethefirst resultsdirectly supportingthenotionthat
long-termpair bonds(and not just in the contextof mar-
riage)themselvesareimportantpredictorsof maleT levels.
Thedataalsolendsupportto thenotion that fatheringmay
beassociatedwith lower T levels,althoughthesmall num-
berof fathersprohibitedmeaningfulcomparisonswith theT
levelsof pairednonfathers.

Theseresultscontributeto the small set of studiesat-
temptingto examinevariation in T levels in view of male
relationshipssuchaspair bondsandfatherhood.By testing,
andsupporting,thehypothesisthatsuchrelationshipswould
beassociatedwith differentT levels,thedataprovidemore
evidencesuggestingthis is a robust phenomenon.These
resultsappearto be consistentwith the “challengehypoth-
esis,” which focuseson therole of elevationsin T facilitat-
ing competitivemale–maleinteractionsthatoccurin repro-
ductive contexts(Wingfield et al., 1990). The challenge
hypothesisholds that elevatedT during mating effort and
lower T associatedwith paternalcare representsa male
tradeoff. It may also be that long-term matesand young
offspring,behavingasactivestrategists,adaptivelysuppress
maleT levelsin waysbeneficial to themselves(andnot just
themales).By eitherlogic, however,differencesin maleT
levelscanbeviewedasreflectingandeffectingvariationin
malematingandparentingeffort.

The dataraiseadditionalquestions.Considerablevaria-
tion in marital interactionsandparentingstylesexistscross-
culturally (Marlowe, 2000; Hewlett, 1992; Whiting and
Whiting, 1975)andwithin the United States(Parke,1996;
BozettandHanson,1991). It may be that this variation in
maritalandparentingrelationshipswill yield different links
to testosterone(no differenceor lessof an effect in socio-
culturalcontextscharacterizedby less-affiliative pair bonds
andreduceddirectpaternalcare).HarvardBusinessSchool
studentsmight representanextremesocioculturaldatapoint
in thedegreeof partneraffiliation. Moreover,thepercentage
of difference in T levels observedin this study appears
greaterthanthe two military studies(MazurandMichalek,
1998; Booth and Dabbs, 1993). Certainly, other factors
could contributeto predictingandexplainingsociocultural
variation in testosterone-relationshippatterns.Time of day
(in which T measurementstakenlater in thedaymayyield
strongercorrelationswith behavioralvariables:Gray et al.,
2002;Book et al., 2001),mediumof T measurement(with
salivaryT resultsgeneratingstrongercorrelationsthanse-
rumT levelswith behavior,e.g.,Archer,1991;butseeBook
et al., 2001),andageof participants(if variationin T levels
declineswith age,this reducesthe chanceof observingT
differencesassociatedwith differentrelationships)couldall
affect the likelihood of observingT differencesassociated
with different social relationships.

Importantly,ourdatadonotdirectlyspeakto theissueof
causation.We favor a reciprocalmodelof the interactions
betweenT andbehaviorthatseemsmostconsistentwith the

body of existingdata(Gray et al., 2002).High-T menmay
be lesslikely to enterstable,romanticrelationships.Addi-
tionally, affiliative interactionswith a partnermaydecrease
T levels, in turn reducingmatingeffort. We alsoexpectT
variation within the group of pairedmen to be consistent
with variationin matingeffort, althoughwe arenot ableto
test this with our data set. For example,it may be that
paired-maleT levelswill behighestduring timesof sexual
activity with a partner(as suggestedin Hirschenhauseret
al., 2002)or that variation in the strengthof the pair bond
might explainvariancein T levelsamongpairedindividu-
als. Theseareall topics for which longitudinaldatawould
be of greathelp in teasingapartcauseandeffect.

While our studydoesnot resolvethedirectionof causa-
tion, theseresultsdo providea guideto the resolution.For
thoseseekingto collect longitudinaldataon relationships,
our resultsprovide a justification for studying unmarried
couples.To theextentthatunmarriedrelationshipsform and
dissolvemuch more rapidly than do marriages,studying
pair-bonded,but unmarriedcoupleswill bemuchfasterand
cheaperthanstudyingmarriedcouples.

Theseresultssuggesttwo implications for current re-
searchinto male reproductivehealth. One builds on the
observationthatbeingmarriedis commonlyassociatedwith
reducedmorbidity and mortality, within the United States
anda numberof othercountries(Hu andGoldman,1990).
GiventhatT mayimpair immunefunction(Campbellet al.,
2001; Klein, 2000) and encouragerisk taking (Daly and
Wilson, 1999), theseresultssuggestthat bondingstatus—
not marital status—may be a more salient demographic
predictorof healthoutcomes.Commonlaw marriagesare
rapidly increasingin theUnitedStatesandEurope,andthis
pair bonding may be associatedwith some of the same
protectivehealthfactorsasmarriage.A secondimplication
is to considerthepotentialsocialcostsof T manipulations.
Increasingly,the medicalcommunityis weighingthe costs
andbenefits of T replacementtherapyamongagingmen.If
different T levels reflect adaptivebehavioralresponsesto
varying relationships,then elevatingT levels may cause
men to engagein increasedmatingeffort, raising the pos-
sibility of socialcostsattendantto T administration.
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